Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 

1 


VOLUME  XXIV 


•©VI  41917         NUMBER  3 


Agricultural 
Student 

OHIO  STATE  UNIVERSITY,  COLUMBUS,  OHIO 


NOVEMBER  1917 

CONTRIBUTORS 
CHARLES  E.  THORNE  FIRMAN  E.  BEAR 

JOHN  BEGG  AUGUSTO  BONAZZI 

L.  L.  RUMMELL  W.  W.  BROWNFIELD 

MELBY  W.  BRADY  MYRON  A.  BACHTELL 

SOILS  NUMBER 


15c  PER  COPY 


$L00  PER  YEA 


^^■■■■■■■■■■■■■■■■I 

:  Lost!  100  Lbs. of  Butter! 

Yes,  you  certainly  did,  lose  that  $30 
worth  of  butter  last  year,  if  you  milked 
ten  cows  and  did  not  use  a  Sharpies. 
For  no  other  separator  skims  clean 
when  you  turn  it  too  slow — and  19 
out  of  20  people  do  turn  too  slow  much 
of  the  time.  The  wonderful  new 
Sharpies  is  the  only  separator  that 
skims  clean,  regardless  of  how  fast  or 
how  slow  you  turn  it,  because  the 
*' suction-feed"  makes  the  milk  feed 
vary  with  the  operating  speed.  The 

SHARPIES 

^  SUCTION-FEED 

Cream  separator 
Will  Avoid  This  Loss 

Will  save  you  the  pile  of 
butter  (illustrated)  over 
every  other  separator. 
The  figures  are  based  on 

proven  facts  taken  from 
Purdue  Experiment  Sta- 
tion Bulletin  116,  which 
sets  forth  the  great  loss  of 
cream  from  turning  ordi- 
nary separators  below 
speed.  The  Sharpies  is 
the  only  separator  that  de- 
livers even  cream,  too,  at 
all  speeds.  Ruggedly  built 
for  hard  service.  Over  a 
.million  users.  Send  for 
catalog  to  Dept.  115, 

The  Sharpies  Separator  Co.,  West«Chester,  Pa. 

Also  Sharpies  Milkers  and  Gasoline  Engines 
Branches:     Chicago  San  Francisco  Portland  Toronto 


100  lbs.  of 

Butter 
^orth  $30 
average  loss 
yearly 
from  every 
ten  cows 
by  every 
Separator 
except 
SHARPLES 
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I  Serviceable  Liberal  Low  Net 

I 

! 
I 
I 

I  of  the  EQUITABLE  has  given  Satisfaction 

to  Thousands. 


^  ompeiny  ontracts  ost 


PROFIT 

by  the  Experience  of  Others  and  investigate  the  3  Cs,  today, 

of  the 

The  Equitable 
Life  of  Iowa 


I  John  F.  Stone,  General  Agent, 

411-413  Citizens  Building  Gay  and  High  Streets 


Raymond  C.  Gauch,  Special  Agent. 


Sirr>Tir;^ifrs!i?ri!iTritirr;!ir;Tiir>!i?^ 


(tOODMAN  BEQIHERS 
JEWELERS 

No  98  North  High  St 
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MEADOWHOLM 
HOLSTEINS 

The  Herd  With  the  Production  Back  of  Them— 
Three  of  Our  Cows  Have  Produced  Over 
1000  Pounds  of  Fat  in  a  Year. 

Four  daughters  of  our  herd  sire  at  an  average  age  of  2 
years,  4  months  and  22  days,  produced  16,528  pounds  milk, 
813.5  pounds  of  fat  in  a  year. 

We  have  15  daughters  from  cows  w^ith  records  of  over 
1,045  pounds  of  butter  and  24,000  pounds  of  milk. 

We  have  13  daughters  of  30-pound  cows. 

Write  for  information  concerning  our  young  stock. 


PETER  SMALL 

CHESTERLAND,  OHIO 
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How  Many  of  Your  Cows  Would 
It  Take  to  Do  This? 

Mr.  Fred  Lehman,  Carlisle,  R.  D.,  lives  on  a  small  farm  and  keeps  a  small  herd 
of  Holsteins  ;  from  these  few  cows  he  makes  a  greater  net  profit  than  most  of  our 
producers  who  keep  much  larger  herds;  the  reasons  are  that  he  keeps  better  cows 
than  most  of  our  producers  and  feeds  them  better  and  he  weighs  his  milk  to  find  out 
what  each  cow  is  doing.  How  much  better  off  would  you  be  if  you  would  keep  one 
good  cow  for  every  three  ordinary  ones  and  give  this  one  good  cow  all  the  feed  the 
other  three  had  been  getting? 

In  the  month  of  April  ]\Ir.  Lehman  delivered  to  our  Newville  plant  6678  pounds 
of  milk  from  four  cows;  one  cow  milked  almost  a  ton  of  milk  in  the  month.  He 
received  $2.10  per  hundred  for  this  milk,  or  $140.23.  The  feed  amounted  to  $54.93. 
Subtracting  this  from  his  milk  check  of  $140.23  left  him  a  profit  of  $85.30  from  four 
cows  in  one  month.  He  fed  a  ton  of  dairy  feed  in  the  month  to  only  four  cows;  this 
was  not  too  much;  perhaps  the  only  difference  between  you  and  Air.  Lehman  in  feed- 
ing is  that  he  feeds  and  you  don't. 

"We  know  some  of  your  cows  better  than  you  do  even  though  we  have  never 
seen  them,  we  can  judge  them  b}^  the  amount  of  milk  you  deliver  to  our  plant. 

Most  of  you  are  keeping  too  many  cows  and  only  half  feeding  them.  Weigh 
your  milk  one  day  each  week,  cull  out  3^our  poorest  producers,  then  divide  among  the 
remaining  good  cows  the  same  amount  of  feed  you  had  always  fed  and  see  how  much 
more  milk  3'ou  will  take  to  the  Condensary. 

Do  you  think  Mr.  Lehman  could  have  produced  this  much  milk  from  four  cows 
in  the  month  of  April  if  these  four  cows  were  no  better  than  the  average  cows  in 
Cumberland  A^alle}^  or  could  he  have  done  it  without  feeding  those  cows  a  whole  lot 
of  a  good  dairy  ration?  These  four  cows  were  good  cows  and  they  were  fed  good, 
they  were  given  all  the  Alfalfa  Hay  they  could  clean  up  and  each  cow  was  given  16 
quarts  of  grain  a  day.  These  cows  are  being  fed  a  grain  mixture  of  200  pounds  of 
"Big  Q"  grain  mixed  with  100  pounds  of  Schumacher  Feed. 

Pennsylvania  Milk  Products  Co. 


Note 


The  above  is  a  copy  of  a  circular  distributed  by  the  Pennsylvania  Milk 
Products  Co.,  Harrisburg,  Pa.,  among  its  patrons. 

Schumacher  Feed  supplies  in  a  most  satisfacory  manner  the  carbo- 
'  hydrate  or  maintenance  part  of  the  ration,  while  "Big  Q"  Dairy  Ration 

supplies  the  protein  or  milk-producing  part  better  than  any  one  high  protein  concen- 
trate. By  using  these  two  wonderful  result-producing  feeds  you  can  easily  and 
quickly  balance  rations  to  meet  the  individual  needs  of  every  cow.  A  ration  composed 
of  these  two  feeds  will  be  palatable,  easily  assimilated,  highly  nutritious,  bulky,  eco- 
nomical and  contain  a  great  variety  of  ingredients  best  adapted  for  the  dairy  ration. 

ADOPT  THE  FOLLOWING  SCHUMACHER  FEEDING  PLAN: 
Dry  Cows:  Fresh  Cows:  ....  General   Herd   Ration  (with 

4  parts  Schumacher  2  parts  Schumacher  ensilage  or  roots): 

1  part  "Big  Q"  1  part  "Big  Q"  1  part  Schumacher 

1  part  "Big  Q" 

THE  QUAKER  OATS  COMPANY 

CHICAGO,  ILLINOIS,  U.  S.  A. 
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I  "THE  MAN  OF  THE  HOUR"  iSJiE  UNIVERSAL  MILKING  MACHINE  | 

m  Sojves  the  hired  man  question  for  it  is  the  only  machine  that  really  milks  nature's  way.  ^ 

p  It  encircles,  sucks  and  squeezes  the  teat  same  as  the  calf  does.    Milks  the  teats  in  pairs  same  ^ 

^  as  a  man  does.    Milks  drier,  faster  and  is  easier  on  the  cow  than  any  other  milker.    One  man  M 

m  can  do  the  work  of  three  with  the  UNIVERSAL.  g 

'  Wiite  for  detailed  information,  etc.  M 


I  THE  UNIVERSAL  MILKING  MACi-ilNE  CO.  | 

m  10  WEST  MOUND  STREET,  COT.OIBUS,  OHIO  M 


BIGGEST  BUY  IN  THE  WORLD 

46  Douglas  Building  Columbus,  Ohio  Bell,  Main  4514 


"ALL  SET** 

Everything  Ready  to  Fill  the  Carbide 
Lighting  and  Cooking  Plant 

Note  the  100  lb.  drum  of  UNION  CARBIDE 
And  the  pump  ready  to  furnish  the  water 

IN  a  few  minutes  Farmer  Jones,  Brown  or  Smith  will 
dump  the  can  of  Carbide  and  a  few  pails  of  water  into 
the  plant  which  furnishes  his  light  and  cooking  fuel  — a 
simple  chore  for  an  odd  haK  hour  of  Mr.  Farmer's  time. 


Then— for  a  period  of  many- 
weeks  the  plant,  which  sets  out 
of  the  way,  in  a  basement  or  back 
yard  will  render  the  service  it  is 
built  to  render  without  attention. 

Automatically,  it  will  furnish 
the  whitest  and  most  brilliant 
artificial  light  known  to  man  —  for 
every  room  in  the  house  and  all 
the  barns  and  out-buildings.  Sup- 
plying also,  in  addition  to  this 
light  service,  fuel  for  the  city 
gas  range  in  the  kitchen. 

The  ease  with  which  such  a 
Carbide  Plant  can  be  operated, 
coupled  with  the  extra  value  of 
the  double  service  it  renders,  has 
brought  about  its  adoption  by 
over  half  a  million  owners  of 
country  homes. 

It  is  significant  that  this  popu- 
larity has  been  won  in  competi- 
tion with  other  light  plants  of 
possibly  hundreds  of  different 
types  and  kinds. 

For  twenty  years  every  fair 
comparison  has  shown  that  the 
Carbide  Light  is  the  most  power- 
U  


ful  and  brilliant  light  of  them  all. 
It  is  obvious  too  that  the  Car- 
bide Cooking  Range  has  supplied 
the  one  kitchen  convenience 
which  every  country  house  wife 
has  always  longed  for. 

And  there  are  many  instances 
to  prove  that  the  Carbide  Plant 
which  serves  both  the  lights  and 
the  cooking  range  is  built  to  last 
a  life  time  without  repairs. 

Such  is  the  simplicity  of  the 
Carbide  Light  and  Cooking  Plant 
and  the  double  service  it  renders. 

As  distributors  of  Union  Car- 
bide, we  now  supply  our  half 
million  and  over  country  home 
customers  direct  through  our  own 
warehouses,  located  in  the  centers 
of  one  hundred  and  twenty-one 
rural  districts. 

Should  your  country  home 
chance  to  be  without  this  ser- 
vice you  should  write  us  today  for. 
full  particulars.   Just  address:  , 

Union  Carbide  Sales  Company 

42nd  Street  Building,  New  York 
Dept.  '    6.  Peoples  Gas  Building,  Chicago 

Koh!  Building,  San  Francisco 
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Settle  the 
Silo  Question 


-and  settle  it  for 
good.  Do  away  with 
repairs,  with  tightening 
of  lugs  and  adjusting  of 
hoops.    Know  that  your  silo  won't  blow 
over.     Be  sure  of  perfect  silage  at  all  times, 
Build  the  worryless,  efEcient 


A  Natco  Silo  and  a  Natco  Barn 
mean  Permanency  and  Prosperity. 


Natco  Everlasting  Silo 

<*The  Silo  that  Lasts  for  Generations 

Its  hollow,  vitrified,  clay  tile  are  impervious  to  air  and  moisture  —  they  preserve 
the  silage  sweet  and  juicy.  The  dead  air  spaces  in  the  wall  resist  frost — making  \ 
the  silo  for  severe  climates.  The  continuous,  reinforcing  bands  laid  in  the 
mortar  hold  it  in  a  grasp  of  steel.    It  is  a  silo  of  efficiency,  and  a  silo 
you'll  be  proud  of.    Send  for  our  silo  catalog  describing  it  fully. 
Also  get  our  splendid  new  book,  "Natco  On  The  Farm, 
describing  other  farm  buildings  made  of  Natco  Hollow 
Tile  and  just  as  efficient.    Both  books  free.  We 
have  many  farm  building  plans  to  submit,  and 
will  help  you  solve  your  building  ■ 

problems,  free.    What  are  you  I^CftfirknCfel 
going  to   build?     Let's  hear  1^<H11P11<H 
from  you      Write  today  FlpePrOOfing 

Company 

11^-,  Fulton  Building 
Pittsburgh    -    -  Pa. 

2j  Factories  —  Prompt  Shipments, 


Natco  Silo  Wall. 
Notice  steel  reinforcing' 
bars  laid  in  the  channel. 


You 
who  get 
just  an  aver-  I       /  ^ 
age  yield  of  milk  *      '  • 

from  your  herd  fed  with  ex- 
pensive grain  will  be  interested  in 
a  feed  that  costs  less  and  will  in- 
crease the  flow  from  each  cow  by  one  to 
two  quarts  per  day. 

International  Special  Dairy  Feed 

'will  do  that  and  more.  It  will  keep  your  cows  healthy  and  happy.  It  is  a 
palatable,  appetizing  and  stimulating  feed  for  them,  blended  from  choice 
grain  products,  molasses  and  cottonseed  meal.  Corn  and  oats  cost  much 
more  and  are  not  so  healthful  and  efficient.  International  Special  Dairy  Feed 
can  be  mixed  with  home  grown  grains  or  fed  as  an  entire  grain  ration  and  it 
will  be  profitable  any  way  you  use  it. 

Order  Before  It  Is  Too  Late 

You  will  need  this  economical  food  next  winter.  Get  it  now  before  the 
freight  congestion  and  while  our  continually  grinding  mills  can  ship  it.  See 
your  dealer  today.  Write  us  if  there  is  no  dealer  near  you,  but  act  now. 

International  Sugar  Feed  Co. 

Minneapolis,  Minn*         Mills  at  Minneapolis  and  Memphis 
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m    His  Ruling  Pride 


He  had  reached  the  heights  of  success.  From  an 
humble  beginning  as  a  blacksmith  in  a  little  shop  he 
had  become  the  head  of  a  great  industry. 

After  fashioning  the  world's  first  steel  plow  in  that 
little  blacksmith  shop  of  his  younger  days,  he  had 
steadily  developed  until  he  had  become  the  world's 
leading  maker  of  steel  plows. 

His  plows  had  been  used  to  conquer  untamed  wilds 
in  many  lands.  Civilization  had  advanced  behind  his 
plows.  The  world  was  more  prosperous  and  happier 
because  of  his  plows.  Wherever  agriculture  was 
progressive  his  name  had  -become  a  household  word. 

John  Deere  had  done  much  of  which  he  might 
well  have  been  proud.  To  have  risen  by  his  own 
efforts  from  a  blacksmith  to  a  leader  of  industry,  to 
have  served  the  world  greatly  and  to  have  received 
from  the  world  recognition  for  his  services — these 
were  achievements  to  stir  pride  in  the  heart  of 
any  man. 

But  John  Deere's  ruling  pride  was  not  so  much  in 
the  great  end  attained  as  in  the  great  way  in  which 
the  end  had  been  reached.  Reviewing  his  career,  he 
felt  most  pride  in  the  consciousness  that  he  had  never 
produced  a  plow  of  poor  quality.  His  was  the  pride 
of  the  master  workman. 

The  simple  pride  that  John  Deere  felt,  is  the  pride 
of  the  makers  of  John  Deere  implements  today.  It 
is  a  powerful  incentive  to  the  maintenance  of  the 
high  standard  to  which  John  Deere  tools  have  been 
kept  for  eighty  years. 
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ACHIEYBMENT 


intyfive  years  ago  the  General 
trie  Company  was  founded.. 

e  then,  electricity  has  sent  its  thrill 
through  the  whole  strudrure  of  life. 

Eager  to  turn  wheels,  to  lift  and  carry, 
to  banish  dark,  to  gather  heat,  to  hurl 
voices  and  thoughts  across  space,  to 
give  the  world  new  tools  for  its  work 
—  eleAricity  has  bent  to  man  s  will.; 

Throughout  this  period  the  General 
Electric  Company  has  held  the  great 
responsibilities  and  high  ideals  of 
leadership. 


It  has  set  free  the  spirit  of  research. 

It  has  given  tangible  form  to  inven' 
tion,  in  apparatus  of  infinite  precision 
and  gigantic  power.) 

.And  it  has  gone  fortli,~co'operating  with 
every  industry,  to  command  this  unseen, 
force  and  fetch  it  far  to  serve  all  people. 

By  the  achievements  which  this  com' 
pany  has  already  recorded  may  best 
be  judged  the  greater  ends  its  future 
shall  attain,  the  deeper  mysteries  it 
yet  shall  solve  in  electrifying  more 
'and  more  of  the  world's  work. 


ENER^  ELECTRIC  CQMPAN 
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GROWTH  OF  AGRICULTURAL  EXPERIMENTS  IN  OHIO 

A  Complete  History  of  the  Station  Since  Its  Organization  in  1882,  Telling  of 
the  Early  Experiences  on  the  Farm  and  Why  It  Had  To  Be  Re- 
moved From  the  University  Campus 

DIRECTOR  CHARLES  E.  THORNE,  Wooster,  Ohio 


FORTY  years  ago  this  summer  there 
were  harvested  on  the  farm  of  the 
Ohio  Agricultural  and  Mechanical  Col- 
lege, on  the  spot  now  occupied  by  the 
engineering  and  aviation  buildings  two 
or  three  varieties  of  wheat  which  had 
not  been  grown  previously  in  Ohio. 
The  seed  was  sent  to  the  college  by  the 
U.  S.  Department  of  Agriculture,  and 
sown  under  the  supervision  of  Dr.  Nor- 
ton S.  Townshend,  Professor  of  Agricul- 
ture, a  chair  which  then  included  the 
subjects  of  crop  production,  soil  fer- 
tility, animal  husbandry,  breeding,  meat 
production,  dairying,  sheep  and  SAvine 
husbandry,  poultry  keeping,  veterinary 
medicine,  horticulture  and  botany,  and 
the  incumbent  of  which  was  expected  to 
occupy  his  leisure  time  in  the  superin- 
tendence of  the  college  farm. 

These  wheats  were  exhibited  at  the 
Ohio  State  Fair,  then  held  on  the 
grounds  now  occupied  by  Franklin 
Park,  and  attracted  so  much  attention 
and  encouragement  that  several  more 
varieties  were  sown  for  the  harvest  of 
1878. 

Under  the  sympathetic  guidance  and 
encouragement  of  Dr.  Townshend  and 
President  Edward  Orton  then  head  of 
the  Agricultural  and  Mechanical  Col- 
lege, other  experiments  were  added. 
One  of  these,  on  the  thick  and  thin  seed- 
ing of  wheat,  was  suggested  by  Dr. 


Townshend  with  the  explanation  that 
he  had  previousl}^  tried  to  have  such  an 
experiment  made  but  the  farm  foreman, 
after  the  Doctor  had  left  the  field,  set 
his  drill  at  5  pecks  and  sowed  ail  the 
plots  at  that  rate  saying  that  was  the 
right  quantity  and  it  was  no  use  to 
bother  with  any  other  rate  of  seeding. 

This  experiment  was  made  under  fa- 
vorable conditions  and  its  results  have 
been  confirmed  by  the  general  average 
of  a  long  series  of  similar  tests  that  have 
followed.  It  seemed  a  rather  unimpor- 
tant matter  to  the  young  foreman  who 
carried  it  out,  who  also  had  been  taught 
that  5  pecks  of  seed  was  enough,  but 
the  experiment  was  made  with  an  open 
mind.  The  outcome  has  shown  that  the 
difference  between  the  5  pecks  of  seed 
which  was  then  the  general  rule  over 
Ohio  and  the  2  bushels  which  have 
pi*oved  to  be  the  most  profitable  rate 
for  average  soils,  would  probably  add 
more  than  a  million  bushels  annually  to 
the  total  yield  of  the  state,  besides  the 
extra  seed  used. 

Early  Experiments. 

The  Connecticut  Experiment  Station 
had  been  established  in  1875,  the  first 
state  supported  agricultui-al  experiment 
station  in  the  United  States,  although 
some  of  the  agricultural,  colleges  had 
encouraged  experimental  research  be- 
fore it  was  begun  in  Ohio.    The  enthu- 
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siastic  young  director  of  the  Connect- 
icut Station,  Prof.  W.  0.  Atwater,  who 
studied  the  work  of  the  European  ex- 
periment stations,  was  naturally  inter- 
ested in  questions  relating  to  soil  fer- 
tility. He  organized  a  series  of  coop- 
erative tests  with  fertilizers  in  which 
the  Farm  Department  of  the  Agricul- 
tural and  Mechanical  College,  now  the 
Ohio  State  University,  was  induced  to 
take  a  part,  and  an  experiment  with 
chemical  fertilizers,  which  had  been  fur- 
nished by  Professor  Atwater,  was  made 
on  'land  near  which  the  Chemistry 
building  now  stands. 

The  plots  were  small  and  the  results 
contradictory,  as  is  usually  the  case 
with  first  experiments  with  fertilizers, 
especially  on  undrained  soil.  It  is 
■merely  worth  mention  as  being  proba- 
bly the  first  such  experiment  made  in 
Ohio. 

Other  experiments  were  attempted, 
including  a  study  of  the  value  of  field 
beets  as  a  feed  for  dairy  cows ;  the  feed- 
nig  of  pigs;  depth  of  plowing,  and  the 
time  for  sowing  wheat.  All  the  work 
was  crude,  for  the  essentials  of  success- 
ful field  and  feeding  experiment  were 
then  but  little  understood  in  America. 
The  Rothamsted  experiments  were  in 
progress,  and  their  reports  were  the 
only  guide  in  the  English  language  to 
scientific  work  of  this  character,  but 
aside  from  Dr.  Townshend,  very  few  of 
the  University  faculty  took  any  inter- 
est in  it.  The  bed  of  swamp  muck  ly- 
ing west  of  the  Botany  and  Zoology 
Building  was  a  source  of  interest,  but 
a  sample  taken  to  the  chemical  labora- 
tory with  a  request  for  analysis  was 
found  a  few  days  later  on  the  ground 
under  one  of  the  laboratory  windows. 
On  the  Board  of  Trustees  were  two 
practical  farmers  who  were  much  in- 
terested in  the  work ;  but  to  some  mem- 


bers of  the  Board,  the  university  farm 
was  a  white  elephant,  and  one  member,- 
a  large  land  owner,  proposed  that  it  be 
laid  down  to  grass  and  leased  for  pas- 
ture. 

The  wheat  exhibits,  made  annually  at 
the  Ohio  State  Fair,  continued  to  at- 
tract attention,  and  the  number  of  va- 
rieties was  increased  each  year.  The 
farmers'  lecture  courses,  which  were 
held  each  winter  in  Dr.  Townshend 's 
lecture  room,  brought  together  a  group 
of  thinking  farmers  from  various  sec- 
tions of  the  State,  and  the  agricultural 
press  lent  a  willing  hand  in  forwarding 
the  work.  Organization. 

In  1877  North  Carolina  established  an 
agricultural  experiment  station ;  New 
Jersey  followed  in  1880  and  New  York 
in  1881,  The  Connecticut,  North  Caro- 
lina and  New  Jersey  stations,  and  later 
that  of  Massachusetts,  were  organized 
primarily  as  chemical  laboratories  for 
the  eontrol  of  the  trade  in  feeding-stuffs 
and  chemical  fertilizers  following  the 
German  conception  of  such  a  station. 
Several  of  the  American  agricultural 
colleges,  however,  were  conducting  ex- 
perimental work  similar  to  that  being 
done  in  Ohio,  and  by  the  winter  of 
1881-82  the  conditions  were  ready  in 
this  state  for  the  organization  of  this 
work  on  a  definite  and  permanent  basis, 
and  a  bill  introduced  in  the  State  Sen- 
ate by  Hon.  J.  H.  Brigham  passed  with- 
out material  opposition,  establishing  the 
Ohio  Agricultural  Experiment  Station. 

The  Ohio  station,  like  all  other  sta- 
tions thus  far  organized,  was  placed  un- 
der a  separate  governing  board  from 
that  having  charge  of  the  agricultural 
college.  But  it  was  expected  that  the 
Station  would  find  a  home  on  the  Uni- 
versity grounds,  and  no  provision  was 
made  for  the  purchase  of  land  or  the 
erection  of  buildings. 
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Professor  William  R.  Lazenby  had 
been  called  to  the  university  in  1881,  as 
Professor  of  Botany  and  Horticulture. 
He  had  asisted  in  framing  the  law  es- 
tablishing the  experiment  station,  and 
by  mutual  agreement  between  the 
Board  of  Control  of  the  Station,  Pro- 
fessor Lazenby  was  appointed  Director. 
The  Station  was  permitted  to  use  the 
field  of  about  30  acres  in  which  the  Ob- 
servator}^,  Ohio  Union  and  Oxley  Hadl 


N.  W.  Lord,  chemist;  W.  S.  Devol,  then 
an  undergraduate  in  the  University, 
botanist,  and  W.  B.  Alwood,  superin- 
tendent of  field  experiments.  Profes- 
sors Lazenby  and  Lord  devoted  only  a 
part  of  their  time  to  the  work  of  the 
station. 

The  initial  appropriation  to  the  sta- 
tion was  $3,000,  which  was  increased 
to  $5,000  the  second  year,  and  continued 
at  that  sum  until  1887,  with  the  excep- 


Experimental  Wheat  Plots  on  the  University  Campus  in 


are  now  located,  and  two  or  three  rooms 
in  the  small  building  now  occupied  by 
the  Board  of  Health. 

Before  the  establishment  of  the  Expe- 
riment Station  the  inspection  of  fertil- 
izers had  been  provided  for  in  Ohio  by 
a  law  lodging  the  work  with  the  sec- 
retary of  the  State  Board  of  Agricul- 
ture, so  that  the  station  was  left  free 
to  devote  its  energies  exclusively  to  sci- 
entific research  in  agriculture. 

The  first  staff  of  the  station  consisted 
of  Prof.  W.  R.  Lazenby,  Director ;  Prof. 


tion  of  an  additional  appropriation  of 
$1,000  for  the  construction  of  a  seed 
barn.  These  appropriations  constituted 
the  entire  income  of  the  Station,  the 
proceeds  of  the  crops  produced  being 
turned  over  to  the  University  as  rental 
for  the  land,  an  arrangement  in  com- 
mon effect  at  other  institutions. 

In  1883  W.  J.  G-reen  was  added  to  the 
staff  of  the  station  as  horticulturist,  a 
position  which  he  has  held  continuously 
for  34  years.  In  1886  Professor  Laz- 
enby resigned  in  order  to  devote  his 
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time  exclusively  to  teaching,  and  Dr. 
Townsliend  was  elected  Director. 
Influence  of  The  Hatch  Act. 

In  1885  a  bill  was  introduced  in  the 
National  Congress  by  Mr.  Cullen,  of  Il- 
linois, providing  for  the  establishment 
of  agricultural  experiment  stations  in 
connection  with  the  agricultural  col- 
leges in  all  the  states.  This  bill  failed 
to  pass  but  was  introduced  in  the  next 
Congress  by  Hon.  "W.  H.  Hatch,  of  Mis- 
souri, and  became  the  law  which  has 
since  been  known  as  the  Hatch  Act. 

Section  6  of  this  act  authorized  the 
legislatures  of  states  in  which  agricul- 
tural stations  had  previously  been  es- 
tablished to  devote  the  proceeds  of  the 
act  to  such  stations,  and  this  was  done 
in  Ohio. 

The  $15,000  annually  appropriated  to 
each  experiment  station  under  the 
Hatch  Act  gave  opportunity  for  a  large 
increase  in  the  work  of  the  Ohio  Sta- 
tion, and  the  Board  of  Control,  feeling 
it  to  be  necessary  that  the  Director 
should  give  his  entire  time  to  the  Sta- 
tion's work,  chose  another  Director,  as 
neither  Dr.  Townshend  nor  Professor 
Lazenby  was  willing  to  sever  relations 
with  the  university. 

The  station  was  reorganized  under 
the  Hatch  Act,  April  2,  1888,  a  technical 
defect  in  that  Act  having  prevented  it 
becoming  effective  at  an  earlier  date. 
At  a  conference,  previously  held  be- 
tween the  Board  of  Trustees  of  the  Uni- 
versity and  the  Board  of  Control  of  the 
Station,  it  had  been  agreed  that  the 
entire  cultivated  portion  of  the  univer- 
sity farm  should  be  transferred  to  the 
control  of  the  station  without  rental. 
Every  facility  was  given  it  for  its  work, 
consistent  with  the  necessary  work  of 
the  university,  although  at  this  confer- 
ence Ex-President  R.  B.  Hayes,  then  a 
member  of  the  Board  of  Trustees,  caded 


attention  to  the  fact  that  the  growth 
of  the  city  would  eventually  make  this 
farm  too  valuable  to  be  used  for  agri- 
culture. President  Hayes  did  not  fore- 
see that  the  growth  of  the  city  was  to 
be  a  smaller  factor  than  the  growth  of 
the  University  itself  in  making  it  impos- 
sible to  devote  the  lands  of  the  Uni- 
versity which  were  adapted  to  work 
other  than  that  of  scientific  field  expe- 
riments. 

At  the  time  this  agreement  was 
reached  the  only  buildings  on  the  Uni- 
versity campus,  aside  from  a  few  dwell- 
ings and  barns,  were  what  is  now  the 
Administration  building,  a  small  power 
house  and  a  little  engineering  build- 
ing, a  physics  building  and  the  present 
office  of  the  Board  of  Health,  then  used 
by  the  Horticulture  department  of  the 
university. 

Agriculture  Not  Popular. 

Up  to  that  time  there  had  been  just 
two  graduates  from  the  ' '  School  of  Ag- 
riculture" out  of  a  total  of  120  gradu- 
ates from  the  university.  The  roll  of 
students  in  all  departments  of  the  uni- 
versity for  that  year  contained  343 
names,  of  which  eight  were  studying 
for  the  degree  of  Bachelor  of  Science  in 
Agriculture,  five  for  that  of  D.  V.  M., 
and  19  were  enrolled  in  the  short  course 
in  agriculture. 

In  fact,  there  was  an  undercurrent 
of  suspicion  in  the  institution  at  that 
time  that  those  who  were  taking  the 
agrieultural  course,  especially  the 
"short  ags,"  were  doing  so  because  of 
lack  of  mental  ability  to  master  the 
other  courses.  And  indeed  it  did  re- 
quire faith  much  larger  than  a  grain  of 
mustard  seed  to  spend  6  years  of  time, 
with  its  attendant  expense,  to  prepare 
for  an  intellectual  voeation  which  thus 
far  had  furnished  employment  to  but 
(Continued  on  page  173) 
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TILE  DRAINAGE  IN  RELATION  TO  SOIL  FERTILITY 

Factors  That  Should  Be  Considered  in  Planning  Ditches 

JOHN  BEGG,  Columbus  Grove,  Ohio 


PROBABLY  no  single  operation  on 
the  farms  of  the  country  has  con- 
tributed so  much  to  their  productivity 
as  has  tile  drainage.  By  this  process 
thousands  of  acres  of  our  most  produc- 
tive lands  have  been  transformed  from 
primitive  svamps.  Thru  this  means 
alone  the  rich  level  lands  of  northwest- 
ern Ohio  have  been  changed  from  the 
most  uncertain  producers  to  the  most 
reliable  and  productive  farms  of  the 


elements  of  nutrition  are  not  available. 
This  is  manifest  in  the  difference  in 
quality  of  the  products  of  such  lands. 
Not  only  is  the  quality  inferior  to  that 
grown  on  land  that  is  thoroly  drained 
but  the  quantity  is  greater  under  the 
same  conditions. 

Both  of  these  facts  were  plainly  vis- 
ible last  year  in  a  field  of  wheat  that  we 
noticed  at  harvest  time.  The  o^vner 
who  was  driving  the  binder  stopped 


Machines  Secure  a  Perfect  and  Uniform  Grade 


state.  Untiled  lands  that  were  prac- 
tically worthless  for  general  farming  50 
years  ago  are  now  changing  hands  at 
more  than  $200  per  acre. 

Land  that  is  well  tiled  is  almost  proof 
against  wet  seasons  and  is  less  suscep- 
tible to  injury  during  dry  seasons. 
The  mechanical  condition  of  the  soil  is 
radically  changed  for  the  better.  A 
water  logged  soil  is  also  cold  and  while 
it  may  contain  the  same  amounts  of 
plant  food  before  tiling  as  after,  these 


long  enough  to  remark  that  the  differ- 
ence in  yield  on  the  drained  and  un- 
drained  parts  would  have  paid  for  the 
tiling.  This  is  no  exceptional  case  un- 
der present  conditions. 

The  effects  of  under  drainage  do  not 
stop  with  the  land  itself  but  they  influ- 
ence eveiy  operation  on  the  soil  as  well. 
Fertilizer  of  any  kind,  whether  barn- 
yard manure  or  the  commercial  article, 
will  scarcely  ever  give  the  same  results 
on  land  that  is  wet  as  they  do  on  land 
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that  is  well  drained.    Many  times  we 
have  seen  barnyard  manure  rendered 
practically  valueless  by  being  applied 
to  soil  that  was  too  wet  to  farm  right. 
Ditches  Save  Time. 
Tiling  is  also  a  time  saver  for  the 
farmer.    On,  a  well  drained  farm  work 
can  be  begun  much  sooner  in  the  spring 
or  after  a  heavy  rain  during  the  sea- 
son for  cultivation.    This  is  no  small 
factor  when  labor  is  so  scarce  and  high 
in  price.    We  have  seen  instances  where 
farmers  who  had  their  land  well  tiled 
would   be  nearly   done  plowing  for 
spring  crops  before  those  whose  land 
was  not  so  improved  could  begin.  Be- 
sides, those  whose  operations  were  de- 
layed never  did  get  their  soil  in  the 
same  tilth  as  where  it  was  drained. 
"Well  drained  land  will  always  work 
much  easier  and  require  less  cultiva- 
tion to  get  it  in  the  proper  condition 
for  the  crops  than  where  it  is  allowed 
to  dry  out  in  the  usual  way. 

But  we  do  not  need  to  enumerate  any 
more  of  the  goo'd  results  that  come  from 
a  liberal  use  of  drain  tile.    All  anyone 
has  to  do  to  become  convinced  of  the 
truth  of  the  above  statements  is  to  ob- 
serve the  operations  and  yields  on  lands 
that  are  drained  and  compare  them  with 
the  same  quality  of  lands  that  are  not 
-drained.    And  yet  there  are  people  who 
"can  not  see  it  in  that  way."    They  go 
plodding  along  in  the  old  way  trusting 
to  luck  but  hardly  ever  getting  any- 
where as  farmers.    However  this  class 
of  farmers  is  becoming  scarcer  every 
day.    Thru  the  teachings  of  scientific 
men  at  the  agricultural  colleges  and 
the  results  obtained  by  field  work  at  ex- 
periment stations  together  with  the  nu- 
merous successes  on  the  farms  of  the 
country,  the  great  majority  of  farmers 
look  upon  tile  drainage  as  a  necessity. 
The  older  a  country  beconies  and  the 


longer  land  is  used  for  growing  crops, 
the  greater  the  necessity  for  artificial 
drainage.  A  still  broader  view  may 
rightly  be  considered  in  connection 
with  this  method  of  soil  improvement. 
This  is  the  improvement  in  a  sanitary 
way  which  is  more  manifest  in  the  level 
sections  of  the  country.  It  also  is  a 
valuable  asset  to  the  general  public. 
The  man  who  can  double  his  produc- 
tion by  tile  drauiage  has  materially 
added  to  the  value  of  the  real  estate 
in  that  community  and  has  become  a 
public  benefactor. 

Ditching-  Machine. 
The  work  of  laying  tile  is  one  of  the 
most  particular  processes  on  the  farm. 
So  many  things  are  to  be  considered  in 
this  operation  that  a  little  neglect  or 
carelessness  in  any  one  of  them  may 
render  the  whole  system  useless.  The 
danger  of  neglect  thru  carelessness  or 
mistake  has  been  reduced  to  a  minimum 
by  the  introduction  of  the  ditching  ma- 
chine. This  method  is  so  far  ahead  of 
the  old  way  of  hand  digging  that  there 
is  no  comparison  between  the  two. 
This  method  secures  a  perfect  and  uni- 
form grade  and  the  work  can  be  done 
largely  during  the  fall.  The  work  is 
finished  as  rapidly  as  the  ditch  is  made 
thus  giving  an  opportunity  for  thoro 
inspection  of  the  work  before  any  tile 
are  covered. 

Every  inch  of  fall  can  be  utilized  by 
this  method  thus  giving  another  advan- 
tage over  hand  digging.  But  if  there 
were  none  of  these  advantages  to  be 
gained  by  machine  digging  the  extreme 
scarcity  of  labor  would  warrant  the 
purchase  of  a  machine.  So  the  intro- 
duction of  this  one  machine  has  been  a 
great  factor  in  promoting  thoro  drain- 
age of  farm  lands. 

Proper  Depth. 
The  proper  depth  to  lay  tile  is  largely 
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determined  by  the  depth  of  the  outlet, 
and  the  character  of  the  soil  in  which  it 
is  laid.  TVhen  tiling  land  that  has  a 
hard  tenacious  subsoil  the  tile  are  laid 
from  18  to  24  inches  deep.  This  refers 
to  the  small  tile.  In  land  with  a  porous 
subsoil  they  are  laid  at  a  depth  of  from 
2^2  to  feet.  All  other  things  being 
equal,  the  deeper  the  tile  are  laid  the 
farther  they  will  drain.  Where  the 
outlet  will  permit  and  the  subsoil  is 
right,  tile  can  be  laid  deeper  and  will 
naturally  drain  farther  so  that  fewer 
drains  are  required.  On  the  other 
hand,  where  they  are  laid  more  shallow 
the  drains  must  be  closer  together  to 
get  thoro  drainage. 

The  general  practice  since  ditching 
machines  are  used  is  to  lay  out  a  system 
of  parallel  drains  from  3  to  6  rods  apart 
and  as  deep  as  the  ground  will  permit. 
The  size  of  tile  to  use  must  be  deter- 
mined by  local  conditions  and  the  judg- 


ment of  the  owner.  In  this  connection 
we  wish  to  suggest  that  there  is  more 
danger  of  using  tile  that  are  too  small 
than  too  large.  Twentj^-five  or  thirty 
years  ago  many  used  tile  of  2  and  3 
inches  in  diameter,  but  these  small  sizes 
have  been  discarded.  Four-inch  tile  is 
the  smallest  size  made  in  some  factories. 

Under  present  agricultural  conditions 
tile  drainage  is  almost  imperative. 
Scarcely  a  season  passes  that  does  not 
at  some  time  in  the  growing  season  dam- 
age the  crops  on  account  of  poor  drain- 
age. The  only  safeguard  against  dam- 
age to  crops  at  such  times  is  to  have 
the  land  well  drained.  It  will  pay  in 
dollars  and  cents  if  the  farmer  has  to 
borrow  the  money  to  tile  his  land  un- 
der present  conditions.  AVe  regard  tile 
drainage  as  one  of  the  greatest  assets  a 
farmer  can  have,  one  that  not  only  safe- 
guards against  loss  but  insures  success 
in  all  his  operations  with  the  soil. 
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A  LITTLE  WHEAT  PHILOSOPHY 

Phosphorus,  Manure,  Lime  and  Clover  Prove  Essentials  in  Crop  Production 

in  Ohio 

L.  L.  RUMMELL,  Wooster,  Ohio 


PHOSPHORUS,  barnyard  manure 
and  lime  form  a  triumvirate  that 
decide  what  crop  yields  will  be  on  most 
Ohio  farms.  When  they  are  used  on 
crops  in  proper  rotation  and  drainage 
is  taken  care  of,  clover  crops  are  as- 
sured. Ample  provision  is  thus  made 
for  the  supply  of  needed  plant  food  in 
economical,  practicable  form.  A  few 
sections  of  western  Ohio  do  not  feel  the 
need  for  supplying  all  these  materials, 
but  the  impoverished  soils  of  the  east- 
ern part  respond  well  to  these  treat- 
ments and  many  soils  of  western  coun- 
ties are  also  becoming  deficient  in  the 
same  materials  as  crop  production  con- 
tinues. 

Manure  furnishes  nitrogen  and  potas- 
sium in  abundance  and  its  nitrogenous 
plant  food  is  supplemented  with  that 
furnished  by  the  legumes.  The  defi- 
ciency of  manure  in  phosphorus  is  met 


Wheat   Unfertilized    (left)   and  Treated 
With  Acid  Phosphate  (right) 

by  purchases  of  acid  phosphate  or  raw 
phosphate  rock,  the  only  fertilizing  ma- 


terials that  are  profitably  added  to  Ohio 
soils  today.    This  reinforcement  of  the 


Wheat  Manured  (left)  and  Untreated 
(right) 

manure  makes  it  a  balanced  food  for 
crops.  Such  a  rational  system  of  feed- 
ing crops  requires  the  purchase  of  little 
other  commercial  plant  food  and  crop 
yields  may  be  expected  to  remain  at  a 
high  level  of  profitable  production. 

If  any  other  chemical  fertilizers  are 
bought,  they  may  be  best  applied  to 
wheat,  leaving  corn  to  utilize  manure 
reinforced  with  phosphorus.  The  other 
crops  of  the  rotation  may  then  be  left 
unfertilized  to  garner  their  food  from 
the  leavings  of  the  corn  and  the  wheat. 

The  importance  of  these  factors  in 
crop  growing  is  well  illustrated  in  the 
wheat  crop  grown  in  the  5-year  rotation 
of  corn,  oats,  wheat,  clover  and  timothy 
at  the  Ohio  Agricultural  Experiment 
Station  this  year.  This  rotation  was 
started  in  1894  and  the  crop  this  year 
is  therefore  the  twenty -fourth  harvested 
in  this  experiment. 
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Unfertilized  wheat  averaged  12.82 
biisliels  per  acre.    The  addition  of  160 


The  Result  of  Proper  Rotation,  Manure, 
Lime  and  Fertilizer 

pounds  of  acid  phosphate  has  raised 
the  yield  to  24.62  bushels.  This  in- 
crease in  jield  was  the  highest  from  any 
single  fertilizing  component. 

Plot  18,  receiving  8  tons  of  manure 
per  acre  on  wheat,  yielded  37.46  bushels 
per  acre,  an  increase  of  23.78  bushels 
from  this  application.  This  yield  was 
the  highest  in  the  entire  series  of  plots 
in  this  rotation  this  season. 

The  same  plot  shoAvs  strikingly  the 
value  of  lime  even  on  wheat.  The  im- 
limed  end  produced  40.42  bushels.  The 
greatest  difference  in  favor  of  lime,  of 
course,  will  be  noted  in  the  clover  crop 
following  wheat. 

An  increase  of  4  bushels  of  wheat  per 
acre  was  obtained  in  the  entire  rotation 


from  an  application  of  2  tons  of  ground 
limestone  to  corn.  The  unfertilized 
land  averaged  14.98  bushels  per  acre 
where  limed  and  only  10.65  bushels 
where  no  lime  was  added.  On  fertil- 
ized land  the  yield  was  increased  from 
an  average  of  25.04  bushels  to  29.49 
bushels  by  lime. 

The  combination  of  all  these  treat- 
ments is  demonstrated  in  another  series 
of  plots  at  the  experiment  station. 
Eighty-eight  plots  in  a  4-year  rotation 
Avith  coru,  oats  and  cloA^er  aA^eraged 
44.88  bushels  per  acre.  The  aA^erage 
yield  of  Avheat  in  these  four  10-acre 
fields  for  the  last  13  years  has  been  35 
bushels  per  acre.    The  same  land  witli- 


Younsr  Clover  in  Wheat  Stubble  on  Limed 
(left)  and  Unlimed  (right) 

out  treatment  of  manure,  lime  and  fer- 
tilizer yields  12%  bushels. 
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SOIL  STUDY  AT  OHIO  STATE 

How  It  Has  Been  Correlated  With  the  Work  in  Agricultural  Chemistry 

FIRMAN  E.  BEAR,  Ohio  State  University,  Columbus,  Ohio 


AGRICULTURAL  chemistry  may  be 
defined  as  the  application  of  the 
principles  of  chemistry  to  the  science  of 
agriculture.  It  may  be  said  that  there 
was  no  scientific  agriculture  until  after 
agricultural  chemistry  had  developed. 
Baron  von  Liebig  was  the  first  man  who 
was  really  entitled  to  be  called  an  agri- 
cultural chemist.  In  1840  he  wrote  a 
book  entitled  "Organic  Chemistry  in 
its  Application  to  Agriculture  and  Phys- 
iology." In  the  preface  of  this  book  he 
Avrites : 

''I  shall  be  happy  if  I  succeed  in  at- 
tracting the  attention  of  men  of  sci- 
ence to  subjects  which  so  well  merit 
their  talents  and  energies.  Perfect 
agriculture  is  the  true  foundation  of 
all  trade  and  industry — it  is  the  foun- 
dation of  the  riches  of  states.  But  a 
rational  system  of  agriculture  cannot  be 
formed  without  the  application  of  sci- 
entific principles;  for  such  a  system 
must  be  based  on  an  exact  acquaintance 
with  the  means  of  nutrition  of  vegeta- 
bles, and  with  the  influence  of  soils  and 
action  of  manure  upon  them.  This 
knowledge  we  must  seek  from  chemis- 
try, which  teaches  the  mode  of  investi- 
gating the  composition  and  of  studying 
the  characters  of  the  different  sub- 
stances from  which  plants  derive  nour- 
ishment." 

Agricultural  chemistry  today  is  a 
very  broad  subject.  It  not  only  in- 
cludes the  science  of  the  "nutrition  of 
vegetables"  and  "the  influence  of  soils 
and  the  action  of  manure  upon  them" 
but  also  includes  the  science  of  animal 
nutrition  and  in  addition  to  these  the 
chemical  processes  involved  in  the  great 
manufacturing  industries  which  have  to 


do  with  the  preparation  of  plant  and 
animal  products  as  food  for  human  con- 
sumption. 

In  answering  the  question  "What  is 
agricultural  chemistry?"  it  will  be 
necessary  to  define  it  also  in  terms  of 
what  we  are  able  to  present  to  students 
out  of  the  whole  field  of  this  science 
in  the  small  amount  of  time  allotted  to 
us  to  teach  a  general  course  in  the  sub- 
ject. Evidently  only  the  high  points 
can  be  touched  in  a  course  of  this  na- 
ture. It  is  also  necessary  to  take  into 
consideration  the  status  of  the  students' 
chemical  information  when  he  registers 
for  this  course.  The  instructional  work 
must  be  so  organized  that  it  begins 
Avhere  the  students'  previous  course  in 
chemistry  stopped. 

Normally  the  students  in  agricultural 
chemistry  are  sophomores.  Their  chem- 
ical training  consists  in  a  course  in  gen- 
eral chemistry  of  10  hours.  This  course 
is  on  the  fundamental  hypotheses,  the- 
ories, and  laws  of  chemistry  includ- 
ing a  survey  of  the  inorganic  chemical 
elements  and  compounds.  The  labora- 
tory work  consists  in  a  study  of  some 
of  the  chemical  laws,  the  preparation 
of  certain  elements  in  the  pure  state 
and  the  qualitative  separation  of  the 
inorganic  chemical  elements  from  labor- 
atory mixtures  of  their  compounds. 
Assuming  that  the  student  is  familiar 
with  the  ordinary  chemical  laws  and 
theories  and  that  he  has  some  labora- 
tory experience  in  elementary  qualita- 
tive analysis  we  outline  our  courses  to 
take  up  his  training  at  this  point  and 
to  direct  his  attention  to  the  broad  field 
of  chemistry  in  its  application  to  agri- 
cultural problems. 
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The  cliemical  problems  in  plant  and 
animal  life  are  in  a  large  part  organic 
in  their  nature.  It  is  thot  best  that  the 
student  take  np  a  study  of  organic 
chemistry  at  this  point  in  order  that  he 
may  be  able  to  understand  the  proc- 
esses involved  in  nutrition.  Food  prod- 
ucts are  made  up  largely  of  sugars, 
starches,  fats  and  proteins  and  it  is  de- 
sirable that  the  student  study  the  na- 
ture of  these  substances  in  the  light  of 
our  modern  chemical  theories.  But  the 
field  of  organic  chemistry  is  so  large  and 
so  many  of  the  compounds  which  are 


work  be  so  organized  that  the  student 
can  secure  the  greatest  amount  of  in- 
formation in  the  shortest  possible  time. 

The  first  semester's  work  consists  of 
a  general  survey  of  organic  chemistry 
in  its  application  to  agriculture,  includ- 
ing a  study  of  the  fundamental  princi- 
ples of  plant  and  animal  nutrition.  The 
laboratory  work  is  coordinated  with  the 
lectures  in  order  to  assist  in  clinching  in 
the  students'  minds  the  essential  facts 
under  consideration.  The  laboratory 
work  includes  an  analysis  of  the  ash  of 
plants  for  their  inorganic  constituents, 


View  of  Illinois  Experiment  Station  Plots 


known  and  studied  in  organic  chemis- 
try are  so  far  removed  from  having  any 
direct  bearing  on  the  subject  of  agri- 
culture that  it  is  necessary  to  eliminate 
from  the  course  all  consideration  of 
those  compounds  the  knowledge  of 
which  is  not  fundamental  to  an  under- 
standing of  the  problems  of  agriculture. 
The  student  is, therefore,  relieved  of  a 
very  considerable  burden  of  study  by 
having  the  course  given  by  men  who  are 
interested  in  the  science  of  agriculture 
and  who  know  just  what  part  of  the 
course  usually  given  in  general  organic 
chemistry  can  be  eliminated  to  advan- 
tage. The  amount  of  time  given  to 
each  subject  in  the  college  of  agricul- 
ture is  so  short  as  to  demand  that  the 


a  stud}^  of  the  composition  of  feeding 
stuffs  and  the  analysis  of  milk.  These 
analytical  processes  are  of  course  pre- 
ceded by  a  study  of  such  elementary 
principles  of  quantitative  analysis  as 
are  necessary  for  the  complete  under- 
standing of  the  work. 

The  second  semester's  work  is  devoted 
entirely  to  the  study  of  soils  and  soil 
fertility  problems.  Each  student  is 
asked  to  bring  in  from  his  home  farm  a 
sample  of  soil.  This  soil  sample  is  sub- 
jected to  a  careful  laboratory  examina- 
tion and  quantitative  determinations 
are  made  of  the  more  important  soil 
constituents.  Analyses  are  also  made 
of  samples  of  fertilizers.  This  labora- 
torv  work  is  arranged  to  coordinate 
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with  the  lectures  on  soil  fertility  which 
take  up  a  discussion  of  the  means  of 
making  soils  productive. 

It  will  be  remembered  that  the  state- 
ment was  made  that  the  length  of  time 
devoted  to  agricultural  chemistry  was 
so  short  that  only  the  "high  points" 
in  the  subject  could  be  touched.  But 
there  are  students  in  every  class  who 
desire  to  know  more  about  the  science 
of  agricultural  chemistry  in  its  relation 
to  special  industries  such  as  dairying, 
stock  feeding,  fruit  growing,  food  man- 
ufacturing processes,  fertilizer  manu- 
facture, agricultural  limestone  industry 
and  many  others.  Courses  are  designed 
for  such  students  which  will  enable 
them  to  become  thoroly  acquainted 
with  the  chemistry  of  any  one  of  these 
special  industries. 

The  question  which  is  most  prominent 
in  the  student's  mind  probably  is,  "Of 
what  interest  or  value  is  agricultural 
chemistry  to  the  man  who  expects  to  be 
a  farmer?" 

It  is  somewhat  difficult  to  answer  that 
question  without  discussing  the  whole 
subject  of  the  value  of  a  college  educa- 
tion. Why  is  a  college  education  valu- 
able? There  are  four  outstanding  rea- 
sons why  a  man  should  have  a  college 
education. 

1.  It  broadens  his  horizon  and  makes 
him  more  cosmopolitan  in  his  point  of 
view.  His  opinions  are  the  result  of 
his  having  studied  the  problem  from 
many  different  angles. 

2.  It  enables  him  to  choose  more  in- 
telligently from  the  things  that  are 
worth  while  and  to  make  himself  a  man 
who  has  associated  with  the  best  in  lit- 
erature, science,  art  and  music.  A  man 
is  a  part  of  all  the  things  with  which 
he  comes  in  contact  and  it  is  worth 
while  to  choose  the  best  because  of  its 
reaction  on  the  chooser. 


3.  It  increases  his  efficiency.  The 
man  who  is  educated  knows  all  that  the 
ordinary  individual  knows  and  in  addi- 
tion he  is  able,  when  new  problems 
arise,  to  more  quickly  see  what  the 
method  of  attack  should  be.  A  college 
education  makes  a  man  much  more 
alert  both  as  to  the  possibilities  and 
as  to  the  solution  of  the  tasks  which 
present  themselves  in  these  new  possi- 
bilities. 

4.  It  makes  him  of  more  service  in 
the  community  in  which  he  lives.  One 
thing  worth  while  in  a  man's  life  is  the 
feeling  that  no  matter  what  arises  he  is 
able  to  make  his  time  and  efforts  count 
to  best  advantage.  In  order  to  assist 
in  any  worth  while  enterprise  he  must 
have  the  weapons  of  attack.  A  keen 
intellect  well-cultivated  makes  a  man 
"stand  out"  in  all  movements  which 
have  to  do  with  the  betterment  of  so- 
ciety. 

Now  the  question  is:  Will  agricul- 
tural chemistry  be  of  any  assistance  to 
such  a  man?  The  men  who  have 
planned  the  agricultural  college  courses 
in  the  leading  agricultural  states  have, 
almost  without  exception,  placed  agri- 
cultural chemistry  among  the  courses 
required  of  all  students.  Apparently 
there  is  an  almost  unanimous  opinion 
among  agricultural  teachers  that  agri- 
cultural chemistry  is  fundamental  to  an 
intelligent  understanding  of  the  prob- 
lems connected  with  the  growing  of 
plants  and  animals. 

An  agricultural  college  is  not  the 
place  in  which  to  learn  the  art  of  farm- 
ing. Students  often  object  to  the  first 
semester's  work  and  to  the  laboratory 
part  of  the  second  semester  of  agricul- 
tural chemistry  on  the  ground  that  it  is 
not  practical.  The  structural  formula 
of  organic  compounds  seems  far  re- 
moved from  the  feeding  of  hogs;  the 
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weighing  of  gram  samples  on  an  an- 
alytical balance,  which  is  so  sensitive  as 
to  be  effected  by  a  hair,  seems  hardly 
worth  while  to  the  stndent  who  expects 
to  do  his  weighing  by  the  ponnd  and 
often  lets  the  purchaser  do  the  weighing 
for  him. 

But  it  must  be  remembered  that  prac- 
tical agriculture,  if  by  that  is  meant  the 
art  of  agriculture,  is  gotten  on  the  farm. 
The  man  taking  the  agricultural  course 
is  supposed  to  know  how  to  plow,  milk. 


we  have  been  asked  to  recommend  at 
least  six  men  in  agricultural  chemistry 
for  positions  paying  from  $1,000  to 
$2,250  per  year  and  not  a  man  was 
available  for  any  of  these  positions. 
Agricultural  chemistry  is  still  in  its  in- 
fancy. We  are  just  at  the  beginning 
of  the  period  of  demand  for  men  who 
are  trained  in  the  principles  of  chem- 
istry and  who  are  interested  in  the 
greatest  of  all  sciences,  agriculture. 
There  was  a  day  when  any  man  could 


Main  Building  at  the  Rothamsted  Experiment  Station^  London,  England 


shock  wheat  and  put  feed  in  the  horse 
troughs  and  mangers.  He  came  to  the 
university  to  learn  the  scientific  princi- 
ples involved  in  balancing  the  ration  for 
animals;  the  fundamental  to  an  under- 
standing of  how  to  grow  wheat  worth 
shocking;  the  information  which  will 
enable  him  to  solve  the  problems  which 
arise  in  the  feeding  of  plants  and  ani- 
mals. 

The  professional  opportunities  in  ag- 
ricultural chemistry  were  never  better 
than  now  for  the  man  who  is  thoroly 
prepared.    "Within  the  last  two  months 


farm  but  it  is  past.  There  are  many 
men  Avho  are  still  living  on  farms  who 
are  not  successes  and  who  would  be 
better  off  as  day  laborers.  The  farmer 
of  the  future  to  be  a  marked  success 
will  be  thoroly  trained  in  the  science  of 
farming. 

There  was  a  day  when  any  man  who 
had  seen  inside  of  a  book  on  chemistry 
could  be  a  chemist  and  that  is  past. 
There  are  many  men  who  are  now  in 
chemical  laboratories  who  would  make 
better  clerks  than  chemists.  The  chem- 
ist of  the  future  must  be  thoroly  pre- 
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pared  in  order  to  make  a  success.  Only 
ordinary  salaries  are  available  for  ordi- 
nary men.  There  is  no  limit  to  the  sal- 
ary which  a  capable  chemist  can  com- 
mand. There  are  opportunities  in 
teaching  chemistry  and  soils  in  agricul- 
tural high  schools,  in  colleges  and  uni- 
versities. A  great  number  of  research 
problems  in  agricultural  chemistry  are 
waiting  to  be  solved  by  the  man  who  is 
prepared.  The  great  commercial  con- 
cerns which  deal  in  the  products  of  the 
farm  or  manufactured  products  for  use 
on  the  farm  are  always  looking  for  men. 
A  member  of  the  department  of  agricul- 
tural chemistry  and  soils  was  offered 
$5,000  a  year  with  promises  of  an  in- 
crease in  salary  by  a  commercial  con- 
cern within  the  last  two  weeks. 

But  it  must  be  remembered  that  only 
a  relatively  few  men  are  qualified  by 
temperament  to  take  up  the  type  of 
work  demanded  of  those  who  would 
serve  in  this  field.  To  such  as  take  a 
delight  in  the  science  of  chemistry,  who 
enjoy  doing  the  difficult  things  in  the 
laboratory,  who  delight  in  working  out 
problems  which  seem  impossible  of  so- 


lution, agricultural  chemistry  offers  a 
field  of  opportunity  both  for  financial 
reward  and  for  the  keenest  enjoyment. 

For  those  who  feel  a  desire  to  special- 
ize in  agricultural  chemistry  we  would 
like  an  opportunity  to  ofi^er  a  few  sug- 
gestions in  the  selection  of  courses  to  fit 
them  for  their  chosen  profession.  The 
department  of  agricultural  chemistry 
and  soils  is  now  prepared  to  take  a  man 
who  has  had  only  the  elementary  course 
in  chemistry  and  give  him  the  prepara- 
tion which  will  fit  him  for  a  position 
either  as  a  dairy  chemist,  a  soil  or  fertil- 
izer chemist,  a  plant  chemist,  a  pure 
food  chemist  or  a  nutrition  chemist. 
We  are  also  prepared  to  assist  the  man 
who  wishes  to  specialize  in  animal  hus- 
bandry, dairying,  crops  or  horticulture 
by  giving  him  the  chemical  courses 
which  will  enable  him  to  become  most 
efficient  in  his  chosen  field.  We  would 
ask,  therefore,  that  any  who  aspire  tO'  be- 
come agricultural  chemists  make  it  their 
business  to  consult  one  or  more  of  the 
members  of  the  department  of  agricul- 
tural chemistr^^  and  soils  before  decid- 
ing their  schedule  of  courses. 
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CONSIDERATIONS  OF  SOIL  BIOTA 

Distribution  and  Influences  of  Bacteria  in  the  Earth's  Surface 

AUGUSTO  BONAZZI,  Ohio  Agricultural  Experiment  Station,  Wooster,  Ohio 


A STUDY  of  soil  biotic  conditions 
is  sncli  an  intricate  stndv  of  so 
many  regnlating  forces  that  it  can  not 
be  successfnlly  attacked  unless  a  clear 
conception  is  formed  of  the  soil  as  an 
environment.  The  soil  constitutes  an 
environment  for  the  organisms  lodging 
in  it,  so  that  we  are  justified  in  giving 
it  our  attention  from  this  standpoint. 
Before  proceeding  with  the  treatment 
of  our  subject  we  shall  establish  the 
point  of  vital  importance  to  this  treat- 
nien,  namely:  that  the  soil  actually  con- 
stitutes the  environment  for  the  soil 
biota. 

In  1840  Justus  von  Liebig  in  his  ''Or- 
ganic chemistry  applied  to  physiology 
and  agriculture,"  expressed  his  views 
on  plant  nutrition  in  the  following  ax- 
iom; .  .  .  "It  is  the  inorganic  world 
that  constitutes  the  chief  source  of  food 
for  plants"  .  .  .  This  axiom  forms  the 
foundation  of  what  has  since  been 
known  as  the  ''mineralistic  theory  of 
plant  nutrition." 

In  1855  this  same  scientist  modified 
somewhat  this  dogmatic  statement ;  he 
gave  to  the  world  a  series  of  Mty  agro- 
nomic aphorisms  which  have  since  been 
the  basis  of  rational  agriculture.  Those 
that  concern  us  at  present  are  the  ones 
numbered  14  to  18  Avhich  can  be  sum- 
marized as  follows:  "The  decomposi- 
tion of  manure  in  the  soil  leads  to  the 
formation  of  carbonic  acid  and  ammo- 
nia. The  manure,  then,  not  only  fur- 
nishes the  plant  with  a  definite  quan- 
tity of  mineral  and  atmospheric  foods, 
but,  hy  means  of  the  products  of  its  de- 
composition it  renders  the  soil  capa- 
ble of  furnishing  the  plants  with  sub- 
stances insoluble  in  water,  making  them 
utilizable  in  a  larger  measure  than  they 


would  be  in  the  absence  of  putrescible 
organic  substances.  Of  two  fields  of 
equal  mineral  composition  the  one  pos- 
sessing a  richer  source  of  carbonic  acid, 
i.  e.,  putrescible  organic  matter,  is  the 
most  fertile."  .  .  . 

Thus  we  see  that  at  such  an  early  time 
in  the  history  of  agronomic  science  a 
conception  was  formed  of  the  modus  of 
nutrition  of  higher  plants ;  the  fact  was 
established  that  manure  must  undergo 
decomposition  before  it  is  assimilated. 
Later  it  was  found  that  soil  bions  were 
responsible  for  this  decomposition. 

The  importance  of  the  statements  of 
Liebig  will  be  realized  when  we  search 
into  the  meaning  of  the  words  auto- 
trophism  and  heterotrophism.  Physiol- 
ogists liave  taken  these  words  to  desig- 
nate two  different  states,  or  conditions 
of  life,  diametrically  opposed  and  form- 
ing the  extremes  of  a  chain  of  inter'lock- 
ing  links,  each  link  merging  into  the 
other  b}^  a  gradual  change;  autotroph- 
ism  to  indicate  that  condition  of  life 
which  requires  a  synthesis  of  organic 
substances  from  atmospheric  CO2,  water 
and  soil  mineral  salts,  and  the  subse- 
quent respiration  of  these  synthesized 
substances :  heterotrophism  to  designate 
that  condition  of  life  v:hich  requires  the 
utilization  of  already-sjTithesized  or- 
ganic substances.  As  already  men- 
tioned the  state  of  autotrophism  merges 
into  a  state  of  heterotrophism  in  the 
scale  of  organized  nature  and  in  some 
cases  we  can  .observe  the  presence  of 
both  these  conditions  in  the  same  or- 
ganism, contemporaneously. 

From  what  has  been  said  it  is  seen 
that  an  organism  living  in  a  state  of 
heterotrophy  is  dependent  directly  or 
indirectly  on  that  group  of  organisms 
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which  at  some  time  in  its  cycle  lives  an 
autotrophic  life.  In  a  study  of  soil  bi- 
otic  conditions  it  will  be  necessary  to 
keep  this  point  in  mir^d.  "We  have  in 
the  soil  such  a  large  group  of  organisms 
(animal  and  vegetable)  which  is  strictly 
dependent  on  organic  substances  that 
we  must  assume  the  members  of  this 
group  to  be  dependent  for  their  life 
functions  on  that  other  group  of  organ- 
isms which  is  capable  of  synthesizing 
organic  substances. 

The  above  discussion  makes  it  neces- 
sary for  us  to  classify  the  soil  iahabi- 
tants  in  two  groups  as  follows : 

a  flowering  plants 
b  chlorophyll  bear- 
Auto  trophic        /     ing,  fl  0  w  e  r  1  e  s  s 
organisms^  —  \  plants 

c  autotrophic  micro- 
organisms 
/  d  fungi  and  bacteria 
Heterotrophic     )  e  mycetozoa,     p  r  o- 
organisms    ...  ^     tozoa,  nematodes, 

(  anellideae. 
In  soils  the  distribution  of  organic 
matter  which  serves  as  food  to  the 
heterotrophic  organisms,  derived  di- 
rectly or  indirectly  from  death  of  auto- 
trophic organisms,  should  be  consid- 
ered from  two  separate  standpoints; 
quantitative  and  qualitative.  The 
quantitative  distribution  is  conditioned 
by  the  aptness  of  the  soil  to  the  penetra- 
tion of  solutions,  its  capillarity,  the  vol- 
ume of  capillary  spaces,  the  wetting 
qualities  of  the  soil  m.ass,  the  power  of 
the  soil  in  the  transportation  of  solu- 
tions, its  absorptive  capacity  and  me- 
teoric conditions.  The  qualitative  dis- 
tribution of  such  food  substances  is  con- 
ditional by  their  solubility,  the  absorp- 
tive capacity  of  the  soil  mass,  meteroric 
conditions  and  the  nature  of  the  soil 
covering. 

The  result  of  the  integration  of  all 


these  conditioning  forces  leads  to  the 
distribution  of  the  organic  matter  in  the 
soil,  which  Declaux  has  pictured  in  a 
diagram  similar  to  the  one  here  pre- 
sented. 


In  the  above  diagram,  the  axis  OX 
represents  the  quantity  of  substance  to 
be  found  at  the  depths  represented  by 
the  axis  OY.  Each  one  of  the  lines 
AA',  BB',  CC  represent  the  quantita- 
tive distribution,  with  increasing  depths, 
of  particular  compounds  A,  B,  C,  de- 
creasing in  solubility  from  C  to  A. 

It  stands  to  reason :  (1)  that  the  num- 
ber of  such  compounds  is  an  indefinite 
value,  (2)  that  the  relative  abundance 
of  the  different  compounds  may  vary  in 
different  soils.  (See  causes  conditioning 
distribution.)  Notwithstandiag  these 
two  last  possibilities,  the  diagram  above 
shown  represents  the  distribution  of  or- 
ganic matter  in  the  average  soil.  We 
must  agree  with  Ducleax  .  .  .  "that 
organic  matter  most  unchanged  in  its 

(1).  That  this  is  not  an  economic  classification 
is  evident,  but  sneh  an  economic  classiification  has 
been  po  often  attempted  that  the  reader  is  re- 
ferred to  standard  books  on  soil  biology.  tJnfor- 
tiinately  soil  biology  has  been  limited  to  the  study 
of  some  "special"  function  of  only  a  comparatively 
small  number  of  organisms  of  group  c  and  d,  so 
that  we  are  unable  to  treat  of  the  biology  of  or- 
ganisms belonging  in  groups  a,  b,  and  e,  with  re- 
gard to  their  relation  to  soil. 
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organization,  the  most  colloidal,  will 
lodge  near  the  surface  of  the  soil ;  it  is 
here  that  the  organisms  active  in  its 
transformation  will  be  most  abundant. 
Conversely  at  the  other  extreme  in 
depth  Ave  find  those  organisms  which 
utlize  the  materials  resulting  from  the 
decomposition  and  dissolving  of  the  or- 
ganized organic  matter." 

The  mutual  influences  of  soil  biota 
are  gradually  changing  with  increasing 
depth.  The  actual  quantitative  distri- 
bution of  the  soil  biota  follows  the  dis- 
tribution of  organic  matter  as  is  shown, 
in  our  diagram,  by  the  dotted  line  AC'.- 

In  soils  which  bear  plants  with  deeply 
penetrating  roots,  this  distribution  is 


of  putrescible  organic  matter  presented 
by  forests,  meadows,  and  agricultural 
plants.  Extreme  cases  are  peat  depos- 
its and  desert  lands. 

That  which  takes  place  in  the  verti- 
cal distribution  within  a  space  of  a  few 
feet,  requires  a  distance  of  rods  and 
sometimes  many  miles  in  the  horizontal 
distribution.  The  maxima  of  distribu- 
tion and  development  may  also  be  more 
pronounced  and  isolated.  A  diagram 
of  that  form  of  figure  2  may  obtain;  in 
which  A,  B,  C,  indicate  three  separate 
climax  each  with  a  distinct  biota  made 
up  of  various  groups  a,  b,  c,  d;  e,  f; 
g,  h,  i,  1.  The  quantitative-qualitative 
distribution  is  in  this  case  indicated  by 


Fig.  2. 


slightly  modified  by  the  shifting  of  some 
of  the  superficial  groups  of  soil  bions  to 
■deeper  layers ;  but  the  slow  weathering 
in  these  strata,  and  the  poor  conditions 
of  aeration,  make  this  disturbing  influ- 
ence a  relatively  unimportant  one. 

Having  briefly  considered  the  verti- 
cal distribution  of  the  soil  bions  and  its 
direct  relation  to  the  distribution  of  pu- 
trescible organic  matter,  which  serves 
as  a  source  of  food  and  energy,  we  shall 
make  a  general  survey  of  their  horizon- 
tal distribution.  The  conditioning 
forces  above  referred  to  play  an  impor- 
tant role  here ;  above  all  we  shall  have 
to  consider  the  qualitative  distribution 
of  organic  matter  and  its  effect  on  the 
quantitative-qualitative  distribution  of 
the  soil  biota.  Typical  cases  are  fur- 
nished by  the  variations  in  the  nature 


the  dotted  line  AJB  tangential  to  the  se- 
ries of  envelopes. 

Apparent  anomalies  to  the  above  gen- 
eralizations are  those  heterotrophic  or- 
ganisms which  at  some  time  of  their 
life  cycle  live  in  direct  connection  with 
autotrophic  organisms.  It  is  a  common 
custom  to  classify  these  organisms  as 
saprophytic,  symbiotic  and  parasitic, 
but  in  the  light  of  the  above  discussion 
we  can  see  that  this  classification  does 
not  satisfy  our  logic.  A  classification 
of  these  organisms  based  on  their  rela- 
tion to  a  particular  autotrophic  organ- 
ism is  important  in  soil  biology,  only  in 
so  far  as  it  sheds  some  light  on  their  ac- 
tion in  and  on  the  soil  complex. 


(2).  Any  attempt  to  the  determination  of  ttie 
distribution  of  soil  bions,  made  by  tlie  ordinary 
methods,  is  to  be  considered  as  relatively  unprofit- 
able in  the  light  of  the  above  discussion. 


156 


The  Agricultural  Student 


Disturbing  influences  on  this  distri- 
bution are  exerted  by  the  direct  effect 
of  autotrophic  organisms  on  the  life 
conditions  of  the  soil  heterotrophic 
bions;  we  are  all  familiar  with  the  dif- 
ference in  soil  conditions,  flora  and 
fauna,  existing  between  a  meadow,  a 
forest,  a  heath  and  a  cultivated  field. 

The  methods  for  the  study  of  distri- 
bution of  the  soil  biota  are  not  yet  de- 
veloped, but  it  must  be  hoped  that  no 
method  shall  be  accepted  as  finally  valid 
that  docis  not  take  into  consideration 
the  actual  environment  presented  to  the 
soil  biota  by  the  soil.  Many  organisms 
are  known  to  us  only  thru  the  one 


function  of  their  life  activities  which 
we  feel  justified  in  naming  their  "main" 
function.  Their  other  functions  are 
partly  or  entirely  unknown  to  us  and 
likewise  their  relations  to  other  organ- 
isms and  conditions.  The  study  of  this 
''main"  function  has  been  prompted  by 
an  economic  classification  of  the  soil 
organisms,  but  it  must  be  borne  in  mind 
that  a  study  of  "all"  their  life  func- 
tions might  show  us  that  their  "main" 
function  loses  much  of  itsi  value  and  is 
really  not  the  main  function  after  all, 
but  one  subordinate  to  its  other  natural 
life  activities. 


Organic  Matter  in  the  Form  of  Weeds  Is  Expensive 
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WHAT  WILL  THE  HARVEST  BE? 

Some  Practices  That  Maintain  and  Increase  SSil  Fertility 

W.  W.  BROWNFIELD,  Marietta,  Ohio 
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HEN  the  frost  is  on  the/punkin' 
and  tlie  fodder's  in  the  shock" 
a  feeling  of  self  congratulation  may  be 
pardonable  upon  the  part  of  the  farmer 
who  has  been  successful  in  producing 
large  crop  yields  for  the  season  and  has 
either  secured  or  has  good  prospects 
for  securing  a  profitable  income  from 
his  labors. 

As  the  season  advances,  bringing 
shorter  hours  of  daylight  and  an  ap- 
preciation of  the  open  fireplace,  it  is  a 
commendable  pastime,  while  thus  enjoy- 
ing the  warmth  of  the  fire,  with  a 
pitcher  of  sweet  cider  and  a  plate  of 
Grime's  Goldens  or  Rambos  nearby,  to 
engage  in  some  reflections  upon  the  rea- 
sons for  profitable  and  unprofitable  ven- 
tures of  the  season. 

A  farmer  generally  takes  real  delight 
in  telling  what  he  did  to  produce  his 
good  crops  and  evidences  honest  pride 
in  taking  one  around  to  ''look  the  place 
over. "  There  is  a  large  number  of  such 
farmers  in  the  Buckeye  State,  and  a 
visit  to  the  farms  of  any  of  them  is 
both  a  pleasure  and  a  productive  source 
of  practical  information.  It  is  interest- 
ing to  note  the  fact  that  a  large  number 
of  these  successful  men  are  close  follow- 
ers of  the  Ohio  Agricultural  Experiment 
Station  and  the  College  of  Agriculture. 

John  Smith  is  one  of  these  success- 
ful fellows  and  is  also  congenial  com- 
pany. Perhaps  we  cannot  do  better 
than  to  spend  an  evening  in  front  of  his 
log  fire  talking  things  over.  For  a  num- 
ber of  years  he  has  been  improving  his 
farm  and  home  until  now  it  is  a  real 
beauty  spot.  It  must  be  admitted  that 
this  "improving  period"  has  been  a 
time  of  deep  concern  to  the  neighbors 


who  have  been  continually  amazed  at 
Smith's  crazy  antics,  and  knew  for  cer- 
tain that  his  course  was  carrying  him 
toward  the  poor  house  with  the  speed 
of  an  up  river  gale.  Smith  ''thot 
himself  smart,  and  a  little  better  than 
anybody  else,"  because  what  was  good 
enough  for  them,  did  not  satisfy  him. 
"Why,  for  instance,  should  they  spray 
their  apple  trees?  The  poor  defenseless 
little  white  worms  needed  something  to 
eat  and  where  was  there  anything  so 
good  for  them  as  apples?  To  be  sure 
they  wouldn't  be  foolish  enough  to 
waste  money  in  spraying  !  Would  they 
pay  two  dollars  to  breed  to  Smith's  reg- 
istered bull  when  they  could  breed  to 
Sam  J  ones '  bull  for  fifty  cents  ?  "Would 
they  buy  any  eggs  from  his  pure  bred 
chickens,  headed  by  a  Tom  Barron  cock- 
erel, at  one  dollar  a  setting?  "Really, 
what  do  you  take  us  for  anyhow  ? ' ' 

We  haven't  any  more  time  to  spend 
with  the  neighbors,  if  we  want  to  enjoy 
Smith's  company,  so  will  go  over  right 
away.  He  is  cordial  as  usual  and  leads 
us  into  the  large  living  room  lighted 
with  acetylene.  His  good  wife  has 
brought  in  the  cider,  apples  and  pump- 
kin pie  and  we  are  in  for  a  jolly  good 
time. 

When  he  first  moved  to  the  farm  the 
crops  were  poor.  Clover  would  not 
grow,  and  he  felt  that  he  must  have  it. 
A  trial  of  lime  convinced  him  that  that 
was  the  thing  needed  to  secure  a  good 
stand.  Men  who  were  interested  in 
selling,  insisted  that  "manufactured" 
lime  Avith  a  fancy  name  hung  on  it,  was 
the  only  kind  to  buy.  Study  of  experi- 
ment station  reports  convinced  him  that 
if  it  was  possible  to  secure  it  locally, 
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raw  ground  limestone  would  be  his  most 
economical  form  to  buy.  He  has  se- 
cured excellent  results  from  the  use  of 
two  tons  of  ground  limestone  per  acre, 
when  ground  finely  enough  that  all  of 
it  goes  thru  a  screen  ten  bars  to  the  lin- 
eal inch  and  50  per  cent  or  more  thru 
a  one  hundred  mesh  screen.  He  has  not 
found  any  great  difference  between  the 
"availability"  of  burned  lime  and 
ground  limestone  when  the  latter  is 
thoroly  worked  into  the  soil  by  use  of 


Barn  in  Germany  Showing 

the  disc  harrow.  There  is  no  longer 
difficulty  in  growing  clover  and  it  is  the 
aim  to  grow  it  in  the  rotation  regularly 
once  in  four  years. 

The  common  practice  in  the  commun- 
ity has  been  to  throw  the  manure  from 
the  stables  out  under  the  eaves  until 
there  was  no  longer  room  for  any  more, 
and  then  reluctantly  haul  some  of  it  out 
to  the  fields  thus  seriously  inconvenienc- 
ing the  myriads  of  flies  which  had  come 
to  consider  the  manure  pile  as  personal 
property  and  had  for  some  time  been 
using  it  as  a  nursery  and  "way  station" 


on  their  way  to  the  dinner  table  in  the 
farm  home. 

Smith,  being  an  odd  sort  of  fellow, 
formed  a  decided  dislike  for  this  method 
of  handling  manure,  and  vowed  he 
would  do  differently.  He  determined 
to  haul  all  manure  directly  to  the  field 
in  so  far  as  practicable,  and  when  this 
could  not  be  done,  to  make  use  of  the 
manure  pit.  Also,  he  was  told  that  fail- 
ure to  save  all  the  liquid  manure  was 
subjecting  him  to  a  big  loss  and  that  it 


] 


Method  of  Storing  Manure 

would  not  take  very  long  to  save  enough 
plant  food  by  the  use  of  concrete  floors 
to  pay  for  them.  Being  a  business  far- 
mer, it  did  not  require  very  long  to  get 
the  concrete  floors.  He  has  found  since 
that  time,  that  such  a  floor  is  not  only  a 
convenience  but  a  necessity  and  that  he 
derives  far  greater  benefit  from  the 
manure  produced  by  a  given  number  of 
animals  than  do  some  of  his  neighbors 
who  scoff  at  the  book  farmer's  "high- 
falutin"  doings. 

A  part  of  the  Smith  farm  was  too  wet 
for  farming,  and  had  previously  been 
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considered  as  not  Avorth  bothering 
about.  It  happened  to  be  near  the  pub- 
lic road  and  convenient  to  the  build- 
ings, so  Mr.  Smith  meditated  as  to  what 
he  should  do  with  it.  After  careful  use 
of  his  lead  pencil  and  consultation  of 
authoritative  evidence  on  drainage  he 
decided  to  try  what  benefits  drain  tile 
would  confer.  Accordingly  he  secured 
the  services  of  a  drainage  engineer  from 
the  college  of  agriculture  and  had  levels 
taken  to  establish  a  grade  for  the  drains 
and  to  plot  the  arrangement  of  them. 
The  neighbors  were  exceedingly  curious 
as  to  what  was  going  on,  and  began  to 
have  visions  of  high  priced  land  on  their 
farms,  because  a  ''ucav  railroad"  was 
going  thru,  and  "would  have  to  pay  for 
it  if  it  got  to  go  thru  their  place."  The 
drain  was  laid  in  due  time  and  has  been 
a  profitable  investment.  AA^hat  Avas 
once  practically  unproductive  land,  now 
grows  the  largest  crops  on  the  farm. 
Smith  says  no  one  Avith  wet  land  can 
afford  not  to  drain  it.  Some  are  still 
skeptical  and  refuse  to  be  convinced 


and  Avill  doubtless  continue  thus  until 
some  day  they  realize  that  for  many 
years  they  have  been  dead  and  the  new 
generation  will  step  forth  and  take  hold 
with  a  business  vision. 

The  soil  on  Smith's  farm,  like  a  large 
part  of  the  soil  in  Ohio,  shoAved  benefit 
from  the  use  of  fertilizer.  Agents  in- 
terested in  the  sale  of  fertilizers  were 
quite  anxious  that  Smith  should  use 
large  quantities  of  such  fertilizers  as 
"Special  Wheat  Grower,"  "Double 
Value  Corn  GroAver, "  "Beats  'em  all" 
potato  fertilizer  or  "Wonder  Crop  Ac- 
celerator," but  Smith  saAv  the  hook 
dangling  from  the  line,  concluded  it 
Avas  not  the  "open  season"  for  suckers 
and  refused  to  bite.  It  made  no  differ- 
ence to  him  Avhen  it  Avas  pointed  out 
that  seA^eral  carloads  of  such  fertilizer 
Avere  sold  in  that  community  eA^ery  year. 
He  expressed  himself  and  justified  his 
positions  as  follows :  The  use  of  ready 
mixed  fertilizers  is  discouraged  by  the 
Ohio  Agricultural  Experiment  Station 
and  College  of  Agriculture ;  every  dol- 


Oldest  Fertilizer  Plots  in  America — Pennsylvania  Station 
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lar  invested  in  16  per  cent  acid  phos- 
phate at  the  West  Virginia  Station 
has  given  a  net  increase  of  $3.63 ;  ni- 
trate of  soda  and  acid  phosphate  ap- 
plied in  combination  gave  2^/4  times  as 
much  increase  per  acre  as  acid  phos- 
phate alone,  but  the  net  profit  per  dol- 
lar invested  was  only  $1.19 ;  nitrate  of 
soda,  sulphate  of  potash,  and  acid  phos- 
phate applied  in  combination  have  given 
three  times  as  much  crop  increase  as 
acid  phosphate  alone  but  the  net  re- 
turns per  dollar  invested  were  but 
$1.32. 

Results  at  the  Ohio  Station  from  use 
of  fertilizer  in  five  year  rotation  cover- 
ing a  20  year  period,  show  a  net  profit 
or  loss  for  each  dollar  invested  as  fol- 
lows : 

Acid  Phosphate — 320  pounds  per 

acre, — Grain  ..$5.33 

Muriate  Potash — 260  pounds  per 

acre — Loss  11 

Acid  Phosphate — 320  pounds  and 
Muriate  Potash,  260  pounds — 

Gain   1.71 

The  results  at  each  of  the  stations 
point  strongly  toward  acid  phosphate 
as  the  proper  fertilizer  to  buy.  Larger 
yields  may  be  secured  from  the  purchase 
of  other  fertilizers  but  the  profit  from 
their  use  is  not  so  great  owing  to  the 
much  higher  cost  per  ton  and  the  in- 
creased cost  per  acre  application. 

From  the  farmer's  point  of  view,  it 
is  not  what  f  ertilizer  he  can  use  at  some 
profit,  but  what  fertilizer  he  can  use 


at  the  greatest  net  profit  per  acre  from 
the  amount  of  money  he  can  afford  to 
spend  for  fertilizer.  Prom  the  point  of 
view  of  some  agents  and  field  men  it  is 
a  matter  of  how  much  fertilizer  the  far- 
mer can  be  induced  to  buy  at  the  great- 
est profit  to  the  manufacturer. 

The  director  of  the  Ohio  Experiment 
Station,  the  chief  of  the  agronomy  de- 
partment of  the  station  and  the  soils 
department  of  the  Ohio  college  of  agri- 
culture are  united  in  the  recommenda- 
tion to  farmers  that  they  refrain  en- 
tirely from  buying  "complete,"  ready- 
mixed  fertilizers.  Their  advice  is  that 
where  the  use  of  a  fertilizer  containing 
nitrogen,  phosphorus  and  potash  is  war- 
ranted, the  materials  be  purchased  sep- 
arately and  mixed  on  the  farm.  Then 
the  farmer  will  know  what  he  is  using 
and  approximately  what  the  availabil- 
ity is.  At  the  present  time,  the  pur- 
chase of  potash  salts  is  practically  out 
of  the  question  so  that  it  is  costing  him 
more  than  he  is  justified  in  paying.  No 
one  will  question  the  necessity  for  hav- 
ing plenty  of  nitrogen  and  potash  pres- 
ent in  the  soil  but  the  station  and  col- 
lege men  urge  that  this,  be  secured 
thru  careful  saving  of  manure,  grow- 
ing of  legumes,  and  by  having  the  soil 
well  supplied  with  organic  matter. 

We  shall  take  leave  of  Mr.  Smith  here, 
assuring  him  that  we  have  spent  an  en- 
joyable and  profitable  evening,  and  ex- 
pressing the  hope  that  continued  pros- 
perity may  be  his. 
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EDITORIAL 


DIRECTOR  CHAS.  E.  THORNE. 

Wlien  considering  any  phase  of  soil 
fertility  that  concerns  the  agriculture 
of  Ohio  there  is  ahvays  one  man  that 
stands  out  as  an  authority  on  every 
question.  Xo  person  who  has  become 
acquainted  with  scientific  methods  of 
farming  fails  to  recognize  the  soiind 
judgment  and  the  broad  vision  of  the 
Director  of  the  Ohio  Agricultural  Ex- 
periment Station. 

The  article  which  he  has  written  for 
this  issue  of  The  Agricultural  Student 
commends  itself  to  every  reader.  One 
cannot  read  the  article  without  admir- 
ing the  reserve  of  the  writer.  He  has 
not  told  of  the  many  trials  and  troubles 
that  he  has  borne  as  director  but  has 
only  given  a  hint  of  some  of  the  obsta- 
cles that  had  to  be  overcome  before  the 
Ohio  Agricultural  Experiment  Station 


could  take  its  place  as  one  of  the  best 
institutions  of  its  kind  in  the  country. 

"We  doubt  if  the  people  of  Ohio  fully 
appreciate  the  work  that  has  been  done 
under  his  leadership.  Many  of  them 
have  never  been  on  the  Station  farm 
and  others  do  not  receive  the  benefits 
that  should  come  from  such  labors. 
Everyone  is  welcomed  at  the  farm  and 
the  hospitality  and  genial  disposition  of 
Mr.  Thorne  is  one  of  the  most  pleasant 
remembrances  of  such  a  visit. 

If  you  have  never  visited  the  Experi- 
ment Station  at  "Wooster  or  your  county 
experiment  farm,  read  this  article  in 
order  to  get  a  clear  idea  of  the  history 
and  magnitude  of  the  enterprise  and 
then  begin  to  plan  a  trip  to  see  the  re- 
sults that  have  been  accomplished  by 
the  tireless,  persistent  efforts  of  Direc- 
tor Thorne. 
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CLEAN  UP  THE  FARM. 

Everyone  is  now  making  plans  for 
next  year's  crops  but  there  are  many 
who  will  forget  to  include  the  destruc- 
tion of  those  insects  which  might  live 
thru  the  winter  and  emerge  next  spring 
to  feed  upon  the  young  plants.  The 
bumper  crops  which  all  like  to  harvest 
will  be  diminished  by  these  insects 
which  pass  the  winter  in  the  remnants 
of  the  preceding  crops.  Burning  the 
refuse  is  one  method  of  control. 

Cabbage  lice,  cucumber  beetles, 
squash  bugs,  curculios,  leafhoppers  and 
flea  beetles  are  only  a  few  of  the  in- 
sects that  pass  the  winter  in  this  fashion. 
Many  of  these  can  be  destroyed  by  burn- 
ing the  garden  and  crop  refuse.  It  is 
often  possible  to  make  trap  heaps  with 
a  part  of  the  refuse  and  then  burn  these 
in  the  late  fall.  This  method  should  be 
used  after  all  other  trash  has  been  de- 
stroyed. Not  only  are  the  insects  de- 
stroyed but  those  organisms  that  cause 
such  fungous  diseases  as  potato  blight 
and  onion  smut  are  checked  to  some 
degree. 

The  destruction  of  this  refuse  has  an- 
other beneficial  effect  since  it  serves  to 
make  the  farm  look  beautiful  and  clean, 
meriting  the  favorable  comment  of 
passersby.  It  also  shows  the  self  re- 
spect that  a  farmer  has  in  doing  some- 
thing to  add  to  the  interest  and  at- 
tractiveness of  his  home. 


SAVE  THE  MANURE. 

The  plant  food  of  manure  is  so  read- 
ily soluble  that  great  care  should  be 
taken  to  keep  it  from  being  leached 
away.  Where  large  quantities  of  man- 
ure are  produced  a  cistern  for  its  stor- 
age may  be  advisable  but  under  ordin- 
ary conditions  an  ample  supply  of  bed- 
ding will  absorb  the  liquid  plant  food 
and  it  may  thus  be  held  until  a  suitable 


time  for  hauling.  Some  farmers  still 
persist  in  hauling  the  manure  to  the 
field  and  unloading  it  in  piles  to  be  scat- 
tered at  some  future  time.  In  this  case 
the  rains  wash  out  much  of  the  plant 
food  and  altho  it  enters  the  soil  of  the 
field,  it  is  all  in  one  place  just  beneath 
the  pile.  This  makes  the  field  uneven  in 
regard  to  fertility  and  some  time  is 
necessary  to  distribute  the  plant  food 
evenly  thru  the  soil. 

A  great  loss  also  comes  from  feeding 
in  open  lots  where  a  large  per  cent  of 
the  manure  is  exposed  to  the  rainfall. 
A  three  year  test  at  the  New  Jersey 
station  showed  that  fresh  manure  gave 
40  per  cent  greater  increase  in  crops 
than  did  the  leached  manure.  Consid-, 
ering  the  results  of  this  test  as  well  as 
those  at  the  Ohio  Station  and  the  pres- 
ent price  of  fertilizers  we  can  afford  to 
use  some  care  in  the  preservation  and 
handling  of  the  manure. 


REMEMBER  THE  V/OMEN. 

No  doubt  American  farms  and  Amer- 
ican methods  of  farming  are  improving 
as  fast  as  could  be  expected.  It  is  evi- 
dent that  farming  has  lost  much  of  the 
drudgery  of  former  years.  The  reap- 
ers have  replaced  the  sickles;  the  trac- 
tor is  lessening  the  w^ork  of  the  horse ; 
milking  machines  are  doing  the  work  of 
many  men  and  improved  machines  of 
all  kinds  are  being  made  to  lighten  the 
labors  of  farmers. 

But  what  about  the  tools  and  labor 
saving  devices  for  the  home.  Plenty  of 
them  are  made  but  their  use  is  not  as 
common  as  that  of  the  modern  machin- 
ery. The  wives  and  mothers  are  still 
laboring,  in  many  cases,  with  the  same 
necessities  that  their  mothers  used  sev- 
eral years  ago.  The  power  washer,  the 
fireless  cooker,  the  refrigerator,  electric 
lights  and  other  useful  conveniences 
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may  mean  more  to  the  happiness  oi"  a 
farmer's  life  than  the  machinery  wiiich 
he  is  so  willing  to  bny. 

Before  purchasing  another  imple- 
ment, make  an  investigation  abont  the 
honse  to  see  if  there  is  not  a  greater 
need  for  something  there.  Extension 
men  at  the  Ohio  State  University  found 
that  one  woman  in  Ohio  was  walking 
180  miles  per  year  while  getting  the 
water  for  the  home  when  $60  would 
have  paid  the  entire  expense  of  piping 
the  water  into  the  kitchen.  The  woman 
in  the  home  deserves  a  square  deal  on 
this  labor  saving  proposition. 


OUR  FRONT  COVER. 

The  front  page  of  this  issue  contains 
a  picture  of  what  is  possibly  the  best 
example  of  scientific  farming  in  Oliio. 
This  is  a  part  of  a  10  acre  field  that  has 
averaged  75  bushels  of  corn  per  acre  for 
the  last  13  years.  This  was  made  pos- 
sible by  proper  rotation,  fertilizers,  lime 
and  manure.  The  picture  was  taken  on 
the  Ohio  Agricultural  Experiment  Sta- 
tion showing  the  city  of  Wooster  in  the 
background. 


TRAINING  FARM  LABORERS. 

No  problem  that  faces  the  farmer  to- 
day is  as  serious  as  the  scarcity  of  labor. 
The  large  number  of  men  who  have  been 
taken  off  of  the  farms  into  Avar  service, 
together  with  those  who  have  left  the 
farms  for  the  higher  wages  in  the  fac- 
tories, will  cause  the  problem  to  become 
more  serious  before  the  crops  of  1918 
are  harvested. 

Farmers  are  partly  to  blame  for  this 
condition  of  affairs.  Last  summer 
many  boys  from  the  cities  tried  to  get 
work  on  the  farms  but  were  rejected  be- 
cause they  had  never  had  any  farm  ex- 
perience. 

The  government  is  spending  thou- 


sands of  dollars  to  train  men  for  the 
army  service.  Farmers  should  con- 
sider it  a  patriotic  duty  to  spend  a  few 
hours  in  training  young  men  for  farm 
labor  because  the  soldier  must  be  sup- 
ported by  those  who  are  in  the  fields. 

Even  tho  farmers  need  immediate  help 
that  help  must  be  trained  before  it  is 
efficient.  And  the  only  place  to  secure 
that  training  is  on  the  farm. 


NATIONAL  DAIRY  SHOV/. 

As  we  go  to  press  The  National  Dairy 
Show  is  coming  to  a  close.  Every  day 
has  been  one  of  great  interest  to  the 
dairymen  and  every  night  has  delighted 
the  lovers  of  fine  horses.  Excellent  an- 
imals have  been  shown  in  all  of  the 
classes  of  horses  including  the  saddle 
and  harness  horses  as  well  as  the  ponies 
and  jumpers.  The  exhibit  of  draft 
horses  contained  some  of  the  best  speci- 
mens in  America  today. 

The  dairy  cattle  exhibit  has  been  pro- 
nounced by  some  prominent  men  as  the 
best  that  has  ever  been  gotten  together 
in  America.  The  cows  came  from  New 
Jersey  and  California;  from  Texas  and 
Minnesota  and  from  many  of  the  cen- 
tral states. 

Farm  machinery  of  all  kinds  was 
shown  bringing  home  the  lesson  that 
the  farmer  must  equip  his  farm  with 
the  best  labor  saving  implements  if  he 
is  to  keep  up  with  the  procession  of  suc- 
cessful farmers.  Dairy  machinery  was 
shown  in  abundance  and  many  went 
home  with  a  larger  vision  of  what  the 
dairy  industry  is  and  what  it  means  to 
the  country. 

No  one  can  tell  what  the  Dairy  Show 
has  meant  or  will  mean  to  the  industry 
in  Ohio  but  it  is  hoped  that  it  can  be 
held  here  again  next  year  when  the  peo- 
ple may  better  see  and  realize  its  great 
influence  and  helpfulness. 
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EXTENSION  SERVICE  IN  SOILS 

What  Is  Being  Done  For  the  Farmers  of  Ohio  by  This  Department 

MYRON  A.  BACHTELL,  Ohio  State  University,  Columbus,  Ohio 


4 4^T^HE  greatest  thing  in  this  world," 
X    said  a  noted  preacher,  "is  to  be 
able  to  take  people  as  they  are  and  lead 
them  to  where  they  should  be." 

It  was  June  and  farmers  were  busy 
making  hay.  The  county  agent  and  ex- 
tension specialist  in  soils  had  just  left 
the  farm  of  Mr.  Brown.  They  had 
found  Mr.  Brown  in  the  hay  field  where 
the  last  load  was  on  the  wagon,  conse- 
quently Mr.  Brown  had  time  to  talk. 
He  wanted  to  show  his  oat  field  and  his 
corn  but  most  of  all  he  wanted  to  tell 
about  the  clover  meadow  he  had  just 
finished  cutting.  ''As  much  hay  here 
on  12  acres  as  my  neighbor  across  the 
road  will  get  on  35,"  was  the  way  he 
told  it.  Phosphorus  and  lime  had 
turned  the  trick.  To  prove  it  a  strip  had 
been  left  untreated.  On  the  untreated 
land  a  measured  area  yielded  one  small 
pile  of  weeds  and  a  little  clover,  but 
from  the  same  area  where  lime  and 
phosphorus  had  been  used  two  big  piles 
of  pure  clover  resulted. 

Nor  was  that  all.  On  the  way  to  the 
barn  Mr.  Brown  pointed  out  two  pure 
bred  Guernseys  the  securing  of  which 
had  taken  a  check  for  $350.  A  peep 
into  the  barn  disclosed  a  worthy  sire  for 
the  head  of  the  herd  and  a  hasty  glance 
around  the  corner  of  the  barn  showed 
the  storage  plant  for  the  corn  crop.  ''I 
decided  that  I  might  just  as  well  in- 
vest some  money  for  the  improvement 
of  my  soil  and  livestock  as  to  have  it 
laying  in  the  bank,"  said  Mr.  Brown. 

The  Ford  sped  on.  The  county  agent 
and  soil  specialist  were  satisfied.  Was 
not  the  day  fine?  Had  not  Mr,  Brown 
showed  what  to  do  and  how  to  do  it? 
Could  not  every  other  farmer  do  the 


same?  They  could,  but — ''We'll  stop 
here,"  said  the  county  agent,  "Mr.  Hart 
has  asked  me  to  look  over  his  farm." 
Mr.  Hart  also  was  making  hay,  but  it 
was  not  clover.  It  was  a  mixture  of 
sorrel,  poverty  grass  and  timothy. 
That  lime  was  first  aid  treatment,  all 
agreed.  "Come  and  see  my  potatoes," 
said  Mr.  Hart.  The  sickly  vines,  the 
puddled  soil  told  the  story.  ' '  Too  much 
water,"  was  the  common  verdict.  "I 
need  some  tile  and  I  should  buy  some 
lime,"  said  Mr.  Hart,  "but  I  don't  see 
how  I  can  do  it  this  year.  I  have  a  pay- 
ment to  make  on  the  farm,  I  need  a  silo 
and  I  want  to  buy  a  pure  bred  bull,  also 
— it  would  help  greatly  to  lighten  the 
work  of  Mrs.  Hart  if  water  could  be 
conducted  into  the  house." 

Here  was  a  new  problem.  The  county 
agent  and  soil  specialist  knew  that  Mr. 
Hart  had  spoken  truthfully.  There  are 
many  Mr.  Harts  in  Ohio.  They  are  to 
be  found  in  every  county.  Limited  in 
capital,  soil  improvement  often  times  is 
slow  to  them.  There  also  are  many  Mr. 
Browns  in  Ohio.  Silos,  pure  bred  sires, 
home  conveniences,  lime  and  tile  are 
possible  for  them.  Between  these  two 
there  is  every  gradation.  The  exten- 
sion worker  in  soils  must  deal  Avith  this 
fact. 

The  soils  of  Ohio  exist  in  a  thousand 
and  one  different  conditions  as  regards 
fertility.  There  is  as  much  variation 
in  this,  respect  as  there  is  in  the  ability 
of  the  men  who  work  these  soils  to  pay 
for  needed  improvements.  For  the 
good  of  Ohio  these  soils  must  be  taken 
in  the  conditions  in  which  they  now  ex- 
ist and  brought  up  in  fertility  to  the 
point  where  they  should  be.    The  doing 
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of  tliis  eventually  rests  with  the  far- 
mers of  the  state  but  to  help  in  the  ac- 
complishment of  this  big  task  the  Agri- 
cultural Experiment  Station  and  Col- 
lege are  prepared  to  furnish  certain 
kinds  of  service. 

The  function  of  experiment  stations 
is  investigation.  In  its  study  of  soil 
problems  the  Ohio  Agricultural  Station 
works  with  several  hundred  plots,  each 
one  of  which  is  designed  to  tell  some 
part  of  the  story  of  soil  fertility  and 


the  work  of  Director  C.  E.  Thorne  and 
Agronomist  C.  G.  Williams. 

Agricultural  colleges  have  for  their 
function  the  teaching  of  the  theory  of 
agriculture  and  its  relation  to  farm 
practice.  Their  establishment  for  this 
purpose  was  authorized  by  the  Morrill 
Bill  which  was  passed  by  Congress  in 
1862  and  signed  by  President  Lincoln. 
Provision  also  has  been  made  for  the 
teaching  staff  to  engage  in  research 
work.    Prof.  Firman  E.  Bear,  of  the  de- 


Extension  Specialist  Securing  a  Sample  of  Soil  for  Analysis 


crop  production.  Dean  Alfred  Vivian 
of  the  College  of  Agriculture  who  has 
circled  the  globe  studying  agricultural 
conditions  and  in  his  quest  has  visited 
every  important  experiment  station  in 
the  world,  states  that  the  work  in  soils 
at  the  Ohio  Station  is  more  complete 
than  it  is  at  any  other.  The  farmers  of 
Ohio  appreciate  the  work  of  their  own 
station.  The  fact  that  several  thousand 
people  visited  the  station  on  the  occa- 
sion of  the  1917  Wheat  Field  Day  dem- 
onstrated that  they  have  confidence  in 


partment  of  soils  of  the  college  is  a  mem- 
ber of  the  staff  of  the  experiment  sta- 
tion and  thus  is  able  to  take  an  active 
part  in  the  research  work  of  solvuig  the 
soil  problems  of  the  state. 

Extension  service  in  soils  in  Ohio  is 
one  phase  of  the  work  of  the  depart- 
ment of  soils  of  the  college  of  agricul- 
ture. Thru  it  the  campus  activity  in 
teaching  is  extended  to  include  the 
whole  state.  Extension  specialists  in 
soils  are  regular  members  of  the  de- 
partment of  soils  and  are  responsible 
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to  the  department  for  subject  matter 
and  the  division  of  their  time.  As  a 
rule  they  have  no  connection  v^ith  class 
room  work  but  devote  their  entire  time 
to  work  in  the  field. 

The  purpose  of  extension  service  in 
soils  is  to  promote  a  wider  adoption  of 
the  practices  that  have  been  proven 
good  by  the  research  investigations  of 
agricultural  experiment  stations.  This 
is  done  thru  lectures,  demonstrations 
and  any  other  methods  which  may  be 
adapted  to  the  purpose.  In  common 
with  other  forms  of  extension  service 
funds  are  made  available  for  this  work 
thru  state  and  federal  appropriations. 

At  the  present  time  two  men  are  en- 
gaged to  give  their  entire  time  to  serv- 
ice in  the  field.  A  third  man  is  em- 
ployed half  time  as  chemist  and  does 
such  chemical  work  as  service  in  the 
field  makes  desirable. 

As  organized  at  present  extension 
service  in  soils  is  separated  into  six 
main  projects.  They  are:  (1)  exten- 
sion schools,  (2)  county  agent  service, 
(3)  correspondence  courses,  (4)  corre- 
spondence, (5)  publications  and  (6) 
field  meetings  in  counties  where  no 
county  agent  is  employed. 

From  forty  to  fifty  extension  schools 
are  held  each  year.  From  November  to 
March  the  extension  specialists  in  soils 
serve  as  instructors  in  these  schools  and 
give  definite  courses  in  soil  fertility  and 
crop  production.  These  include  as 
much  of  the  regular  college  courses  as 
can  be  adapted  to  the  audiences  of  far- 
mers and  presented  in  ten  lectures  of 
one  hour  each.  During  the  past  season 
1,205  men  attended  these  schools.  In 
connection  with  the  work  in  soils  and 
crops  one  other  course  such  as  animal 
husbandry,  dairying  or  horticulture  is 
given  at  each  school  by  a  member  of  the 
department  represented. 


Service  to  county  agents  is  the  most 
recent  phase  of  extension  work  in  soils. 
In  these  eounties  which  are  organized 
the  county  agent  is  the  representative 
of  the  college  of  agriculture.  All  work 
is  undertaken  thru  him  and  with  his 
consent.  Under  present  arrangements 
the  state  is  divided  into  three  groups 
of  counties  and  the  soils  work  in  any 
one  group  is  under  the  supervision  of 
the  extension  specialist  in  soils  who  is 
alloted  to  that  group.  This  specialist  is 
responsible  for  the  work  in  soils  that 
is  done  in  those  counties.  It  is  his  duty 
to  aid  the  county  agent  in  planning  the 
work  to  be  conducted  in  the  county  and 
to  aid  in  its  promotion  in  any  way  that 
may  be  mutually  agreeable. 

The  soils  problem  needs  to  be  at- 
tacked in  a  systematic  manner.  Expe- 
riments have  shown  the  advisability  of 
certain  practices  in  the  maintenance  of 
soil  fertility.  These  are  quite  generally 
known  but  not  consistently  adopted. 
They  need  more  emphasis  in  the  devel- 
oping of  permanent  systems  of  soil  man- 
agement in  Ohio.  The  need  for  system 
in  this  has  led  to  the  establishment  of 
projects  which  are  outlines  of  the  work 
to  be  accomplished  and  methods  to  be 
pursued.  With  projects  in  mind  the 
county  agent  can  look  forward  to  doing 
certain  definite  things  each  year. 
When  a  project  is  finished  it  enables 
the  county  agent  to  point  to  certain 
definite  things  that  have  been  accom- 
plished. Unless  some  such  system  is 
adopted  the  county  agent  is  apt  to  find 
after  a  few  years  that  he  can  point  to 
few  definite  things  that  have  been  ac- 
complished. 

During  the  last  two  years  in  which  a 
correspondence  course  in  soil  fertility 
has  been  offered,  over  2,000  students 
have  been  enrolled.  The  course  consists 
of  11  lessons  and  a  student  must  finish 
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each  lesson  and  report  on  it  before  the 
next  one  is  sent.  This  means  that  the 
less  interested  ones  never  get  farther 
than  one  or  two  lessons.  However, 
more  than  300  persons  already  have  fin- 
ished the  course  and  a  large  number  of 
others  have  nearly  completed  it. 

The  attitude  of  farmers  toward  im- 
proved methods  of  soil  management  is 
shown  by  the  heavy  correspondence  re- 
ceived at  the  college.  As  the  extension 
specialists  are  most  closely  in  touch 
with  soil  conditions  of  the  state 
much  of  this  correspondence  is  passed 
on  to  their  desks.  Many  soil  samples 
are  received  with  requests  for  advice  in 
regard  to  treatment.  When  no  sample 
accompanies  the  request,  the  usual  plan 
is  to  write  and  ask  that  one  be  sent  for 
examination.  A  questionaire  sheet  is 
enclosed  which  is  to  be  returned  with 
the  soil  sample  so  that  the  specialist 
may  have  some  knowledge  of  the  past 
history  of  the  soil  and  the  present  sys- 
tem of  farming.  When  the  soil  is  re- 
ceived it  is  tested  for  lime  requirement 
and  its  type  compared  with  other  soils 
the  analyses  of  which  are  known.  With 
this  information  it  is  possible  to  offer 
some  definite  suggestions  in  regard  to  a 
system  of  management  for  soil  of  that 
particular  type  under  the  farm  condi- 
tions represented.  In  addition  many 
samples  of  limestone  are  received  and 
tested  to  determine  their  suitability  for 
pulverizing  by  means  of  portable  crush- 
ers. This  work  has  no  connection  with 
the  inspection  of  commercial  limestones 
as  that  work  is  under  the  supervision 
of  the  State  Board  of  Agriculture. 

Publications  issued  as  a  part  of  ex- 
tension service  in  soils  include  princi- 
pally bulletins  on  subjects  of  soil  man- 
agement. These  represent  not  merely 
the  opinions  of  the  author  but  research 
work  of  the  department  and  experiment 


station.  Before  being  issued,  all  bulle- 
tins are  referred  to  Director  Thorne  for 
acknowledgement  that  the  principles 
outlined  are  in  keeping  with  station  pol- 
icies. This  helps  to  keep  extension  ser- 
vice closely  coordinated  with  station  ac- 
tivities. 

Another  form  of  extension  service 
that  has  been  popular  is  farm  visits  and 
field  meetings.  As  many  as  150  of  these 
have  been  held  in  one  year.  As  the  va- 
rious counties  become  organized  this 
activity  is  turned  over  to  the  county 
agents.  However,  two-thirds  of  the 
counties  of  Ohio  have  no  county  agents 
so  the  demand  for  this  Avork  still  con- 
tinues. Many  of  the  requests  for  this 
service  must  be  turned  down  because  of 
a  lack  of  men  and  money,  but  where  five 
or  more  neighboring  farmers  ask  for 
such  service  the  department  gives  the 
help  desired.  During  the  past  year 
1,060  persons  were  reached  thru  meet- 
ings of  this  kind. 

In  addition  to  the  above  forms  of 
service  there  are  numerous  requests  for 
help  in  a  variety  of  ways.  These  range 
from  assistance  in  buying  farms  to  pro- 
motion of  financial  schemes.  Many  of 
these  merit  attention  but  many  others 
must  be  refused. 

Extension  service  in  soils  is  an  inter- 
esting but  serious  business.  It  means 
taking  a  part  in  the  formation  of  prac- 
tices leading  to  permanent  sj^stems  of 
soil  management.  Advice  wrongly 
given  may  lead  not  only  to  the  starting 
of  wrong  practices  in  an  entire  com- 
munity but  also  to  financial  loss  to  those 
least  able  to  bear  it.  This  service  is 
planned  on  the  belief  that  to  help  in 
changing  the  soil  fertility  of  a  farm, 
community  or  county  from  the  condition 
in  which  it  may  exist  to  the  point  where 
it  should  be  is  for  the  good  of  Ohio  and 
a  duty  of  the  college  of  agriculture. 
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Home  Economics  Department 

CONSERVATION  AND  COLLEGE  GIRLS 

DORIS  McCONATHY,  '17 


CONSERVATION  is  a  subject  which 
is  being  discussed  on  every  side, 
but  many  are  not  thinking  seriously 
upon  it.  Have  we  thot  of  conservation 
as  applying  to  large  groups  and  insti- 
tutions without  realizing  that  it  applies 
to  each  one?  Until  the  people  of  the 
United  States  recognize  an  individual 
responsibility,  we  can  hope  for  little  m 
this  campaign  of  conservation.  Not 
until  our  view  extends  beyond  the  bor- 
der of  the  homes,  the  states  and  the  na- 
tion to  the  struggling  peoples  of  Eu- 
rope will  we  realize  the  problems  that 
are  confronting  the  United  States. 

To  be  sure  there  must  be  leaders,  not 
only  federal  and  state,  but  in  every 
community.  To  whom  shall  we  look 
for  community  leaders?  In  a  recent 
talk  before  an  audience  of  freshman 
girls  Miss  Edna  N.  White,  head  of  the 
department  of  home  economics  at  the 
Ohio  State  University,  said,  "College 
girls  should  be  the  ones  interested  in 
conservation. ' ' 

Surely  the  students  of  a  state  univer- 
sity owe  something  to  their  state — a 
debt  which  can  be  paid  only  thru  loy- 
alty and  service.  College  girls  can 
help  to  turn  the  activities  of  their  com- 
munity to  that  field  of  service  which  is 
to  play  one  of  the  important  roles  in 
the  winning  of  this  war — the  conserva- 
tion of  food. 

According  to  Miss  "White,  the  French 
are  demanding  100,000  tons  of  sugar 
per  month.  The  allowance  is  less  than 
one  ounce  per  day  per  person  and  we 


are  using  more  than  four  times  as 
much.  At  our  present  rate  of  con- 
sumption our  supply  will  last  until  Jan- 
uary when  the  new  supply  arrives. 
Can  we  not  afford  to  reduce  our  supply 
in  order  to  help  the  noble  French  who 
will  otherwise  be  without  this  neces- 
sary food? 

The  shortage  of  wheat  presents  a  se- 
rious problem  to  our  allies.  Not  only 
has  the  productivity  of  the  land  been 
greatly  reduced  but  the  number  of  peo- 
ple to  till  the  land.  In  many  places  the 
women  are  carrying  that  burden  in  ad- 
dition to  all  the  other  war  services.  It 
is  almost  necessary  that  our  allies  have 
wheat  since  they  are  unaccustomed  to 
corn  meal,  and  its  keeping  qualities  are 
not  such  as  to  warrant  its  shipment  so 
great  a  distance. 

This  shortage  does  not  stop  with  food 
but  extends  into  the  amount  of  wool. 
If  college  girls  would  look  about  them 
they  would  not  ask  how  they  could  help 
in  this.  Surely  no  one  would  deny  a 
girl's  right  to  a  warm  sweater  but  does 
she  really  need  more  than  one? 

The  plea  for  conservation  is  not  a 
plea  for  sacrifice  to  the  extent  that  one 
should  suffer  physically,  as  this  is  a 
time  to  keep  physically  fit.  The  plea  is 
that  we  give  up  the  unnecessary  and 
avoid  waste.  A  card  is  displayed  in 
the  restaurants  of  England  asking  that 
all  bread  that  is  not  eaten  be  saved. 
Realizing  that  bullets  of  food  may  mean 
more  than  actual  munitions,  college 
girls  should  preach  a  new  gospel — the 
gospel  of  the  clean  plate. 
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HOME  ECONOMICS  IN  RURAL  SCHOOLS 

TREVA  E.  KAUFFMAN,  Ohio  State  University,  Columbus,  Ohio 


THREE  years  ago  the  department  of 
home  economics  extension  of  Ohio 
State  University  decided  to  take  up 
this  work  thru  the  county  normal 
schools,  by  giving  a  week  of  instruc- 
tion to  the  rural  teachers  attending 
there.  Since  home  economics  covers  a 
wide  field  it  was  found  impossible  to 
take  up  but  one  phase  of  the  work — 
the  study  of  foods.  There  were  two 
reasons  why  people  objected  to  the  in- 
troduction of  home  economics  in  the 
rural-  schools.  First  was  the  lack  of 
space  and  equipment  and  then  the  lack 
of  time.  It  has  been  demonstrated  that 
these  objections  can  be  overcome. 

The  minimum  cost  of  new  equipment 
would  be  about  $8.  This  could  be  se- 
cured in  a  variety  of  ways.  The  space 
required  is  small  and  a  cloak  room 
could  be  used.  The  second  objection  is 
the  more  serious.  In  the  one  room 
rural  school  the  number  of  classes 
tends  to  outnumber  the  possible  hours 
for  recitation.  But  since  home  eco- 
nomics is  related  to  all  other  subjects 
taught  in  school  no  time  need  be  lost  in 
introducing  it  according  to  the  follow- 
ing plan : 

How  We  Manage. 

Twenty  food  lessons  have  been 
worked  out  which  give  directions  for 
the  preparation  of  practical  dishes  that 
can  be  used  to  supplement  the  cold 
lunches  brought  from  home.  The  dem- 
onstration of  a  new  lesson  by  the 
teacher  requires  30  to  40  minutes  per 
week.  Usually  we  serve  an  extra  dish 
every  day  but  no  school  time  should  be 
used  for  this  except  on  the  day  of  the 
lesson.  On  the  other  days  the  extra 
lunch  dish  is  prepared  before  school  or 
at  the  noon  recess. 

A  committee  composed  of  three  or 


four  of  the  children  is  appointed  each 
week.  Their  duties  are  to  see  that  sup- 
plies are  ready  for  the  lesson,  to  help 
in  serving  and  clearing  up  the  lunch. 
The  necessary  supplies  are  brought  by 
the  children  from  their  homes.  When 
divided  among  20  or  30  pupils  this  is 
not  a  burden  upon  any  one  family. 

In  order  to  encourage  the  further 
practice  of  food  preparation  and  to 
bring  the  interests  of  home  and  school 
nearer  together,  a  card  record  of  va- 
rious home  duties  performed  by  the  pu- 
pils is  kept  by  the  teacher.  It  is  de- 
sirable that  all  dishes  made  at  school 
be  repeated  at  home  several  times.  To 
stimulate  interest  in  this,  the  teacher 
should  keep  a  record  of  each  pupil's 
trials,  noting  the  successes  of  failures,, 
and  judge  those  brought  to  the  school. 
Centralized  School  Lunches. 

The  school  lunch  is  more  of  a  prob- 
lem  in  the  centralized  schools  than  in 
the  one  room  schools.  Many  of  the 
children  ride  long  distances  in  the  early 
morning,  often  without  breakfast,  and 
remain  in  school  all  day  with  nothing 
but  a  cold  lunch  at  noon.  They  return 
late  in  the  evening,  eat  a  heavy  meal 
and  go  to  bed.  A  warm  breakfast 
should  be  eaten,  a  warm  lunch  at  noon, 
and  a  light  supper  at  night. 

Children  that  are  not  properly  nour- 
ished can  not  study  well.  Serving  hot 
lunches  is  not  only  a  means  of  intro- 
ducing home  economics  into  the  schools 
but  the  children  thrive  better  and  do 
better  school  work.  If  the  older  girls 
can  prepare  food,  serve  it,  calculate 
the  cost  and  keep  accounts,  a  valuable 
lesson  in  home  economies  has  been 
taught.  About  20  centralized  schools 
in  Ohio  were  serving  hot  lunches  at  the 
close  of  the  year  1915-1916.    If  the 
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supplies  are  brought  from  the  homes 
the  whole  school  is  served  free  but  if 
they  are  purchased  a  charge  covering 
the  cost  is  made. 

In  the  Wadsworth  centralized  school 
in  Medina  County,  domestic  science  and 
manual  training  were  made  possible  by 
installing  a  lunch  room  which  was  paid 
for  by  entertainments.  If  a  visitor 
should  happen  into  this  school  during 
the  noon  hour,  he  would  see  the  teacher 
and  pupils  pass  thru  the  lunch  room, 
helping  themselves,  and  paying  with  a 
ticket.  The  visitor  would  also  have  his 
choice  of  the  following :  Cocoa,  potato 
soup  or  cake.  The  pupils  bring  a  few 
sandwiches  to  supplement  the  food  of- 
fered. The  seventh  and  eight  grade 
girls  prepare  this  food,  calculate  the 
cost  and  keep  accounts. 

The  lunch  room  at  the  Hilliards  cen- 
tralized high  school  has  been  success- 
ful for  three  years.  Each  week  a  com- 
mittee of  three  senior  girls  plan  and 
prepare  the   lunches.    The  treasurer, 


who  is  also  a  senior,  pays  all  bills  and 
takes  care  of  the  money.  Altho  the 
aim  has  been  to  merely  cover  the  cost 
of  the  food,  there  has  been  enough 
profit  to  pay  for  some  new  equipment. 
A  typical  lunch  served  at  this  school 
consisted  of  vegetable  soup,  cocoa, 
sponge  cake,  ham  sandwiches  and 
stewed  apricots. 

In  one  public  school  in  Fayette 
County  a  number  of  the  children  were 
in  poor  physical  condition  and  delin- 
quent in  their  studies.  The  superin- 
tendent started  to  serving  breakfast 
and  the  children  greatly  improved 
in  health  and  ability  to  grasp  their 
studies.  Many  children  in  good  homes 
are  underfed  as  a  result  of  the  ignor- 
ance of  parents  or  of  a  lack  of  disci- 
pline which  permits  the  child  to  refuse 
to  eat  the  proper  kinds  and  amounts  of 
food.  When  fed  at  school  the  child  is 
likely  to  eat  what  is  offered  him  due  to 
the  psychological  influence  of  others 
eating. 


PLOT  EXPERIMENTS  ON  THE  UNIVERSITY  FARM 

MELBY  W.  BRADY,  '17 


IN  1882  the  Ohio  Agricultural  Experi- 
ment Station  was  established  in  ac- 
cordance with  an  act  of  the  General 
Assembly  ''for  the  benefit  of  the  in- 
terests of  practical  and  scientific  agri- 
culture, and  for  the  development  of 
the  vast  agricultural  resource  of  the 
state."  The  late  Professor  Wm.  R. 
Lazenby  was  the  first  Director  and  had 
charge  of  the  experimental  work  for 
the  greater  part  of  the  time  the  Station 
was  located  at  Columbus.  In  1892  the 
station  was  moved  to  Wooster,  Ohio 
and  for  a  number  of  years  the  work  at 
Columbus  was  conducted  in  co-opera- 
tion with  and  under  the  supervision  of 
Director  Thorne  of  the  Station,  Profes- 
sor Lazenby  acting  as  Vice-Director. 


The  experimental  work  which  was  car- 
ried on  at  The  Ohio  State  University 
during  this  period  was  on  land  located 
west  of  the  campus  woods  and  south  of 
Woodruff  Avenue  being  that  part  of 
the  campus  now  occupied  by  the  avia- 
tion barracks  and  the  Robinson  Labora- 
tory. 

Since  the  removal  of  the  Ohio  Agri- 
cultural Experiment  Station  to  Woos- 
ter, such  experimental  work  as  has 
been  carried  on  at  The  Ohio  State  Uni- 
versity during  recent  years  has  been 
under  the  supervision  of  the  depart- 
ment of  agronomy  now  divided  into  the 
departments  of  farm  crops  and  soils. 
The  necessity  for  plot  experiments 
available  for  demonstration  purposes  in 
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connection  with  the  teachings  of  crops 
and  soils  has  been  responsible  for  the 
efforts  put  forth  by  these  departments 
in  trying  to  keep  the  experimental 
work  going.    This  need  has  been  so 


Planting  Wheat  for  Experimental  Work 


keenly  felt  during  recent  years  that  the 
trustees  of  the  university  have  seen  fit 
to  set  aside  a  tract  of  80  acres  to  be  de- 
voted to  this  work.  Some  preliminary 
work  is  being  done  on  land  now  avail- 
able and  will  be  extended  as  the  new 
plots  are  developed. 

The  projects  now  in  progress  at  The 
Ohio  State  University  may  be  consid- 
ered under  the  following  heads :  dem- 
onstration of  established  facts;  re- 
search in  crops  and  soils ;  crop  improve- 
ment thru  breeding  and  selection  and 
growing  plant  material  for  laboratory 
use. 

As  an  illustration  under  the  first 
heading  Ave  might  mention  the  high  and 
low  ear  corn  demonstration.  A  plot 
was  grown  in  which  the  ears  on  the 
average  were  six  and  one-half  feet  from 
the  ground.  In  a  plot  immediately  ad- 
joining the  ears  averaged  not  over  two 
feet  in  height.  This  striking  difference 
was  brought  about  by  several  years  of 
selection,  starting  with  a  uniform  lot 
of  seed  and  selecting  the  highest  ears 
from  the  high  eared  plot  and  the  lowest 
ears  from  the  low  eared  plot  for  seed. 
The  seed  from  which  these  demonstra- 
tion plots  were  grown  was  obtained 


thru  the  courtesy  of  Dr.  L.  H.  Smith  of 
the  Illinois  Experiment  Station.  This 
experiment  serves  to  illustrate  the  prin- 
ciple that  a  convenient  height  of  ear 
for  husking  can  be  obtained  by  contin- 
uous selection  of  seed  ears  of  the  de- 
sired height. 

Under  research  problems  we  will  con- 
sider briefly-  the  experiment  planned  to 
teach  the  nature  of  the  effect  of  a  crop 
upon  the  succeeding  crop.  We  have 
reason  to  believe  that  there  is  ofttimes, 
an  effect  which  cannot  be  explained 
from  the  standpoint  of  soil  fertility  but 
which  seems  to  be  due  to  a  toxin  se- 


Machine  Used  for  Threshing  Grain  From 
the  Plots 

line  selections  being  made  from  the 
mixed  population  and  propagated  in 
rows  or  hybrids  are  made  between  pure 
lines  and  pedigree  selections  made  from 
the  progeny.    With  the  cross-pollinated 


creted  by  the  plant  or  produced  by  the 
decay  of  its  roots.  A  succession  of 
crops  grown  in  soil  in  cylinders  of 
three  feet  in  diameter  is  under  observa- 
tion from  which  we  hope  to  learn  some- 
thing about  this  phenomenon.  i 
Breeding  and  selection  offers  a  wide 
field  for  the  investigator.  Work  along 
these  lines  at  The  Ohio  State  University 
is  being  carried  on  with  the  various 
farm  crops,  both  rare  and  common,  and 
some  very  interesting  and  practical  re- 
sults are  being  obtained.  The  method 
of  experimentation  varies  but  little  with 
the  self-pollinated  cereals;  either  pure 
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species,  self-pollination  is  first  accom- 
plished and  pure  lines  are  developed  if 
possible.  A  capsule  devised  by  A.  E. 
Waller  and  L.  E.  Thatcher  of  the  de- 
partment of  farm  crops  and  described 
in  the  April,  1917  number  of  the  Jour- 
nal of  The  American  Society  of  Agron- 
omy is  being  used  successfully  to  in- 
close the  inflorescence  of  plants  for  self- 
pollination.  In  the  work  of  hybridiza- 
tion some  interesting  species  of  hybrids 
have  been  obtained  with  the  cereals. 

The  improvement  of  the  soy  bean  has 
received  considerable  attention  during 
the  past  year  in  order  to  obtain  a  strain 
better  suited  for  use  as  human  food. 
The  percentage  of  protein  and  oil  con- 
tained in  the  soy  bean  can  be  changed 
almost  at  will  by  selection. 

All  isolated  strains  are  tested  for 
yielding  capacity,  being  grown  the  first 
year  in  plant-rows  each  4  feet  long 
and  containing  24  grains  spaced  2 
inches  apart  in  the  row.  The  second 
year  seed  from  these  is  sown  in  rod 
rows  ,each  sort  being  replicated  three 
times  and  alternated  with  a  common 
^' check  row"  which  served  the  double 
purpose  of  reducing  the  effect  of  com- 
petition between  strains  and  affording 
a  knowledge  of  the  fluctuation  in  the 
productivity  of  the  soil.  From  these 
rod  rows  only  the  best  yielders  or  other- 
wise desirable  strains  are  propagated 
the  third  year,  the  plots  being  one- 
fortieth  acre  in  size  and  replicated 
three  or  four  times. 

During  the  past  year  the  number  of 
varieties  and  strains  tested  at  The  Ohio 
State  University  is  as  follows :  "Wheat, 


350;  Oats,  125;  Barley,  600;  Hye,  40; 
Soybeans,  28.  In  addition  to  these  a 
large  number  of  rare  and  special  crops 
from  various  parts  of  the  world  were 
under  observation. 

Of  the  350  strains  of  wheat  tested,  40 
give  promise  of  being  adapted  to  condi- 
tions as  found  in  this  part  of  the  state. 
It  is  hoped  to  reduce  this  number  by 
further  selection  to  a  few  extremely  de- 
sirable ones.  The  work  with  oats  is 
very  promisiing.  Some  interesting  hy- 
brids have  been  produced  by  crossing 
the  wild  Avena  fatua  and  the  common 
Avena  nuda.  Another  very  interesting 
cross  is  that  between  a  bearded,  two- 
rowed,  black,  hulled  barley  and  a 
hooded,  six-rowed,  white,  hulless  bar- 
ley. As  a  result  some  desirable  mate- 
rial for  genetic  studies  has  been  col- 
lected and  some  strains  of  practical 
value  isolated. 

However,  the  most  interesting  experi- 
ments have  been  those  with  soybeans. 
The  wide  range  of  variation  in  adapta- 
bility to  soil  and  climate,  yield  of  hay 
and  grain,  disease  resistance  and  pala- 
tability,  has  afforded  excellent  material 
for  the  skill  of  the  plant  breeder.  A 
cross  has  been  made  between  a  dwarf 
glabrous  soybean  and  a  tall  pubescent 
one  from  which  it  is  hoped  to  segregate 
a  strain  for  hay,  free  from  the  irritat- 
ing dust  produced  by  the  fine  hairs  of 
stems  and  leaves. 

A  large  amount  of  plant  material  has 
been  grown  and  harvested  for  use  in 
the  farm  crops  laboratory,  the  object 
being  to  acquaint  the  student  with  the 
characters  of  the  various  farm  crops 
thru  actual  contact  with  the  crop  itself. 
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GROV/TH  OF  AGRICULTURAL  EX- 
PERIMENTS IN  OHIO. 

(Concluded  from  page  142) 
one  man  in  each  state  in  the  Union,  un- 
less something  deeper  and  broader 
could  be  seen  in  this  training  than  the 
making  of  a  livelihood.  But  the  candi- 
dates for  degrees  in  arts  and  engineer- 
ing were  preparing  themselves  for  earn- 
ing their  living  as  teachers,  lawyers  or 
engineers.  They  Avere  expecting  to  oc- 
cupy high  places  in  the  social  structure 
of  the  state. 

Early  Development  of  Station. 

Under  such  circumstances  the  expe- 
riment station  began  the  extension  of 
its  work  on  the  university  farm.  The 
field  noAv  occupied  by  the  engineering 
buildings  was  thoroly  underdrained, 
and  a  series  of  experiments  were  begun 
in  the  use  of  chemical  fertilizers,  the 
chief  stress  being  laid  upon  the  growing 
of  corn,  oats  and  wheat  continuously  on 
the  same  land,  following  the  Rotham- 
sted  example,  but  cultural  experiments 
were  continued  in  the  bottom  fields. 

But  the  encroachment  of  the  city 
made  itself  felt  sooner  than  President 
Hayes  had  predicted.  An  intercepting 
sewer  Avas  dug  from  north  to  south 
thruout  the  entire  length  of  the  best 
part  of  the  bottom  land,  going  to  the 
depth  of  12  feet  in  places,  bringing  up 
the  gravel  and  spreading  it  over  the 
surface  for  rods  in  Avidth.  Another 
sewer  Avas  dug  across  the  farm  from 
east  to  Avest ;  the  streets  north  and  south 
of  the  farm  Avere  paA^ed;  a  strenuous 
pressure  Avas  brought  upon  the  Univer- 
sity to  open  Neil  AA^enue  thru  the  farm, 
and  the  leasing  of  building  lots  along 
its  several  frontages  Avas  seriously  con- 
sidered. 

Under  such  circumstances  it  soon  be- 
came cAddent  that  no  Avork  in  soil  study 
could  be  undertaken  on  this  farm  Avith 


the  purpose  of  determining  the  causes 
any  prospect  of  permanency.  But  the 
little  Avork  that  had  been  done,  crude 
and  imperfect  though  it  Avas,  had  con- 
vinced the  management  of  the  Station, 
as  much  by  its  failures  as  by  its  suc- 
cesses, that  knoAAdedge  can  never  reach 
scientific  accuracy  until  the  hypotheses 
suggested  in  the  laboratory  are  con- 
firmed or  rejected  by  the  field  itself. 

This  Avas  not  a  popular  doctrine  at 
that  time.  The  preA^ailing  conception 
of  scientific  research  in  agriculture  had 
been  imported  from  German  labora- 
tories. The  apparently  contradictory 
results  Avhich  are  the  rule  in  the  earlier 
stages  of  a  field  experiment  had  been 
accepted  as  proAdng  the  impossibility  of 
attaining  scientific  results  in  the  field. 

To  the  management  of  the  Ohio  Sta- 
tion the  quiet,  English  tenacity  AA^hich 
had  been  hammering  at  one  little  prob- 
lem in  Broadbalk  Field  for  thirty-o'dd 
years  at  that  time  —  more  than  60 
years  uoaa^ — made  an  irresistible  appeal, 
an  appeal  strengthened  by  the  first  fcAV 
years'  results  on  the  little  tract  of  land 
north  of  the  Administration  building. 
Relocation  of  the  Station. 

It  Avas  the  couAdction  that  the  deduc- 
tions of  the  laboratory  must  be  carried 
to  the  field  for  final  confirmation ;  that 
this  confirmation  must  be  AA^rought  out 
by  methods  as  thoroly  scientific  as  any 
practiced  in  the  laboratory;  that  the 
Avork  must  be  carried  through  cycles  of 
ever  changing  seasons,  and  that  there 
Avas  no  adequate  amount  of  suitable 
land  on  the  university  farm  for  this 
Avork  and  no  prospect  of  being  able  to 
retain  control  of  any  land  there  for  a 
sufficient  length  of  time  to  secure  trust- 
Avorthy  results,  that  led  to  the  removal 
of  the  station  to  Wayne  County. 

Moreover,  the  orchards  of  Ohio  Avere 
steadily  failing  in  fruitfulness.  "Work 
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was  attempted  in  leased  orchards  for 
of  this  failure,  but  it  was  soon  found 
that  in  this  work  permanency  of  tenure 
was  as  important  as  in  field  experiment, 
and  neither  suitable  orchard  land  nor 
permanency  of  tenure  was  possible  on 
the  university  farm. 

In  September,  1892,  the  Station  was 
transferred  to  Wooster,  Wayne  County, 
a  home  of  which  it  was  sole  proprietor, 
and  not  merely  a  tenant-at-will,  and 
which  had  been  selected  in  the  light  of 
the  15  years  of  previous  experience  in 
field  experimentation.  Work  was  im- 
mediately begun  in  the  preparation  of 
the  land  for  its  use  by  thoro  drainage 
of  the  part  selected  for  field  experiment 
and  by  the  planting  of  an  orchard. 

Before  any  thot  of  moving  the  sta- 
tion had  been  entertained  it  had  been 
realized  that  no  single  farm  could  fur- 
nish soil  conditions  that  would  be  a 
sufficient  guide  to  the  treatment  of  all 
the  soils  of  the  state,  and  attempts  had 
been  made  at  instituting  cooperative  ex- 
periments with  farmers  in  different  sec- 
tions. It  was  not  difficultt  to  find  far- 
mers who  were  glad  to  undertake  such 
experiments  in  a  small  way,  but  it  was 
soon  found  that  most  of  the  soils  of 
Ohio  require  drainage  before  consistent 
results  in  field  experiment  can  be  hoped 
for,  and  that  the  successful  outcome  of 
such  experiments  depends  upon  a  longer 
continuance  in  the  work  and  a  closer 
attention  to  minor  details  than  any  far- 
mer can  afford. 

Expansion  of  Work. 

For  these  reasons,  one  of  the  first  acts 
of  the  station,  after  its  removal  to  its 
new  location,  was  to  lease  a  tract  of  dif- 
ferent character,  the  lease  being  taken 
for  10  years  with  option  of  purchase, 
and  to  start  upon  it  a  series  of  experi- 
ments duplicating  those  inaugurated  at 
the  home  station. 


During  the  next  10  years  the  Station 
was  finding  itself.  There  was  litiga- 
tion without,  there  was  self-seeking 
within.  Following  the  example  set  in 
many  other  states  the  work  of  orchard 
and  nursery  inspection  and  of  livestock 
inspection  was  laid  upon  it  for  execu- 
tion, to  the  detriment  of  its  true  work 
of  scientific  research,  and  at  the  end  of 
this  period  a  second  reorganization  took 
place. 

During  this  period  the  field  experi- 
ments .  were  demonstrating  the  useful- 
ness of  this  form  of  research ;  plant  dis- 
eases and  insect  pests  of  the  orchard 
were  being  brought  under  control;  the 
possibility  of  immunity  from  bovine  tu- 
berculosis was  being  demonstrated,  and 
in  various  minor  ways  the  foundations 
were  being  laid  for  a  statewide  expan- 
sion of  the  Station's  work  under  a 
clearer  conception  of  its  functions. 
Expansion  of  Present  Station. 

With  the  reorganization  of  1902  the 
Ohio  Experiment  Station  entered  upon 
the  third  stage  of  its  work,  being  now 
free  to  devote  its  energies  solely  to  the 
conduct  of  scientific  research  in  agricul- 
ture and  the  practical  application  of  the 
results  of  such  research  to  the  work  of 
the  farm.  TVo  additional  test  farms 
were  leased  that  year,  one  in  Montgom- 
ery County  and  one  in  Meigs  County, 
for  the  purpose  of  studying  the  soil 
and  climatic  conditions  of  southwestern 
and  southeastern  Ohio.  In  1909  a  small 
farm  was  leased  in  Hancock  County  and 
in  1910  an  Act  was  passed  by  the  legis- 
lature authorizing  the  establishment  of 
a  county  experiment  farm,  by  any 
county  in  the  state,  to  be  operated  by 
the  Station.  Under  this  act  such  farms 
have  been  established  in  Paulding,  Mi- 
ami, Hamilton,  Clermont,  Washington, 
Trumbull,  Mahoning,  Belmont  and  Mad- 
ison counties.    Under  a  law  passed  in 
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1915  two  forest  tracts  were  purchased 
by  the  Station,  one  of  1,500  acres  in 
Lawrence  county  and  one  of  220  acres 
in  Athens  county. 

The  leased  farms  have  been  pur- 
chased, so  that  the  Station  has  risen 
from  the  position  of  a  tenant-at-will  to 
the  ownership  of  more  than  2,600  acres 
of  land,  in  addition  to  nearly  1,400 
acres  operated  under  perpetual  lease  in 
the  9  county  experiment  farms.  The 
buildings  on  the  home  farm  contain 
laboratories  equipped  for  the  most  elab- 
orate research  in  the  chemistry  and  bi- 
ology of  plant  and  animal  nutrition. 
What  the  Station  Has  Done. 

One  of  the  valuable  works  of  the 
Ohio  Experiment  Station  has  been  the 
placing  of  field  experiment  on  an  equal- 
ity with  laboratory  investigation  as  an 
indispensable  instrument  of  scientific 
research  in  agriculture.  The  accom- 
plishment of  this  result  was  made  pos- 
sible thru  the  good  fortune  of  the  sta- 
tion in  being  permitted  to  select  a  field 
experiment  and  thru  the  faithfulness  of 
the  men  charged  with  the  execution  of 
the  work. 

As  a  result  of  this  work,  supplemented 
as  it  has  been  by  a  state-wide  survey  of 
the  soils  of  the  state,  the  station  is  now 
able  to  lay  methods  before  the  farmers 
and  fruit  growers  of  Ohio  by  which  the 
yields  of  fields  and  orchards  may  be  im- 
mediately increased  an'd  maintained 
profitably  by  measures  Avithin  their 
reach. 

These  methods  have  been  deduced  not 
from  results  obtained  on  a  single  farm 
but  from  experiments  conducted  on  sev- 
eral of  the  leading  soil  types  of  the  state 
which  have  been  in  progress  for  13  to 
24  years. 

Because  of  this  work  it  is  now  possi- 
ble for  the  Ohio  farmer  to  forecast  the 
outcome  of  the  treatment  of  his  land 


with  manure,  lime  and  chemical  fertili- 
zers with  a  greater  degree  of  accuracy 
than  has  heretofore  been  possible  to  any 
farmer  in  any  part  of  the  world. 

This  work  has  been  supplemented  by 
improvement  in  the  quality  of  the  cereal 
grains  thru  selection;  by  increase  in 
yield  of  grains  and  fruits  thru  cultural 
methods;  by  better  control  of  injurious 
insects  and  fungous  diseases  of  plants ; 
by  increase  of  our  knowledge  respect- 
ing the  function  of  elementary  sub- 
stance in  food ;  by  demonstration  of 
methods  by  which  the  livestock  of  the 
farm  may  be  more  economically  fed  and 
kept  free  from  disease,  and  by  the  ac- 
cumulation of  data  respecting  the  in- 
fluence of  heredity  in  milk  production. 
Inspection  Work. 

The  appearance  of  the  San  Jose  scale 
in  the  United  States  introduced  a  new 
factor  in  our  orchard  industry.  The 
Ohio  Station  began  the  study  of  meas- 
ures for  the  control  of  this  pest  imme- 
diately upon  its  appearance  in  the  state, 
and  when  the  law  was  enacted  provid- 
ing measures  for  its  control  the  admin- 
istration of  the  law  was  lodged  with  the 
Experiment  Station. 

Soon  after  this  the  work  of  the  State 
Live  Stock  Commission,  having  for  its 
object  the  control  of  contagious  dis- 
eases of  animals,  was  also  transferred 
to  the  Station.  But  the  enforcemen+ 
of  these  measures  was  found  to  inter- 
fere with  the  work  of  scientific  research, 
and  at  the  Station's  request  this  work 
was  transferred  to  the  State  Board  of 
Agriculture,  which  was  already  engaged 
in  the  similar  work  of  fertilizer  inspec- 
tion, thus  bringing  all  work  of  this 
character  under  one  executive  head. 
Extension  Work. 

A  few  years  ago  a  request  came  to  the 
Experiment  Station  to  conduct  a  one- 
week  school  of  agriculture  hi  Paulding 
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county  but  this  request  was  referred  to 
the  College  of  Agriculture  as  being  edu- 
cational work  and  therefore  more  ap- 
propriate to  that  college  than  to  the 
Experiment  Station.  Fl-om  this  begin- 
ning grew  the  system  of  extension 
schools  which  the  college  has  since  con- 
ducted. 

For  many  years  there  has  been  in- 
creasing evidence  of  the  need  of  some 
more  efficient  means  of  getting  the  re- 
sults of  the  work  of  the  Experiment 
Station  before  the  farmers  of  the  state 
than  its  bulletins  and  the  small  amount 
of  work  which  it  is  possible  for  mem- 
bers of  its  staff  to  do  at  farmers'  insti- 
utes.  After  several  years  of  prelim- 
inary work  a  cooperative  arrangement 
was  made  in  1911  between  the  Experi- 
ment Station  and  the  Bureau  of  Plant 
Industry,  United  States  Department  of 
Agriculture,  under  which  the  station 
undertook  to  locate  a  county  agricul- 
tural agent  in  any  county  that  would 
join  in  the  expense  of  maintaining  such 
an  agent.  Under  this  arrangement 
county  agents  had  been  located  by  the 
station  in  8  counties  w^hen,  in  the  spring 
of  1914,  the  National  Congress  passed 
the  Smith-Lever  Act,  providing  for  the 
support  of  work  of  this  character  thru 
the  agricultural  colleges  of  the  different 
states,  and  therefore  this  work  was 
transferred  to  the  College  of  Agricul- 
ture in  February,  1915. 

While  this  work  seemed  entirely  ap- 
propriate to  the  Experiment  Station, 
which  had  organized  and  fostered  it, 
yet  it  is  also  appropriate  to  the  college 
and  the  transfer  was  made  willingly  by 
the  station. 

The  fact  to  which  this  record  of  the 
shedding  off  of  superabundaiit  oppor- 
tunity leads  is  that  the  Ohio  Experi- 
ment Station  has  been  permitted  to  re- 
strict its  energies  to  the  work  of  scien- 


tific research  in  agriculture  and  that  the 
support  of  this  work  has  justified  the 
course  it  has  taken.  The  appropria- 
tions by  the  state  for  the  support  of  the 
station  have  increased  from  zero  for  the 
year  1887,  when  it  was  expected  that 
the  Hatch  Fund  would  be  a  sufficient 
support,  to  more  than  $300,000  for  the 
current  year.  Meanwhile,  the  attend- 
ance at  the  Ohio  College  of  Agriculture 
has  risen  from  the  total  of  32  enumer- 
ated for  1887  to  1,198  for  the  year 
1916-17. 

The  Experiment  Station  and  the 
Agricultural  Student. 

There  are  few  areas  of  the  earth's 
surface  of  equal  extent  to  that  of  Ohio 
in  which  the  problems  relating  to  agri- 
culture are  more  widely  diversified. 
Notwithstanding  the  sameness  of  top- 
ography over  a  large  part  of  the  state, 
there  is  a  wide  variation  in  soil,  cli- 
matic and  industrial  conditions  and  the 
student  whose  opportunity  for  observa- 
tion is  limited  to  any  single  farm  or 
any  single  county  in  the  state  will  fall 
far  short  of  attaining  an  adequate  con- 
ception of  its  agriculture. 

A  card  published  by  the  College  of 
Agriculture  very  appropriately  states 
that  "The  Campus  of  the  Ohio  State 
University  is  the  whole  State  of  Ohio;" 
and  it  is  equally  true  that ' '  The  Labora- 
tory of  the  Ohio  Agricultural  Experi- 
ment Station  is  the  whole  State  of 
Ohio,"  for  the  experiment  fields  scat- 
tered over  the  state  are  its  real  labora- 
tories and  to  comprehend  its  work 
these  fields  must  be  studied. 

An  official  brought  in  from  another 
state,  who  had  never  seen  any  of  the 
Station's  work  and,  so  far  as  is  known, 
had  never  had  an  hour's  conference 
with  any  member  of  its  staff,  writing  a 
few  years  ago  in  that  superior  wisdom 
which  some  possess  by  intuition,  said: 
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For  76  Years  Case 

Has  Helped  American  Agriculture 

Your  grandfather  and  your  father  knew  Case 
machinery.  They  first  knew  Case  Threshers  and 
Case  Steam  Engines.  Then  as  the  yearswent  on, 
they  learned  of  new  Case  Farm  Machinery. 

The  latest  developments— although  26  years 
old — are  Case  Kerosene  Tractors. 

Men  have  admired  Case  Farm  Machinery 
because  of  splendid  workmanship.  Because  of 
durability  and  proper  performance,  they  have 
found  Case  machinery  cheaper  in  the  long  run. 

Tradtors  for  Every  Farm 

The  Case  line  of  kerosene  tractors  has  been 
developed  through  practical  farm  experience. 
Today  both  official  and  farm  tests  give  Case 
Tractors  first  place. 

Case  Kerosene  Tractors  come  in  four  sizes — 
9-18,  10-20  12-25,  and  20-40.  So  there  is  a  size 
to  fit  any  farm. 

A  new  Case  catalog  has  been  prepared  which 
will  be  sent  free  upon  application.  We  recom- 
mend its  reading  by  the  students  of  Agricultural 
Colleges.    Write  for  your  copy  today, 

J.  I.  CASE  THRESHING  MACHINE  CO.,  Inc. 

(Founded  1842) 
663  Erie  St.,  Racine,  Wisconsin 


Send  for  this  Descriptive  Printed  Matter— A.U  Free 
Below  are  listed  the  different  series  of  booklets  and  folders.  Tell 

us  which  interest  you. 
1— Kerosene  Tractors      4— Threshers      7— Road  Machinery 
2— Steam  Tractors         5— Hay  Balers        8— Automobiles 
3— Grand  Detour  Plows  6 — Silo  Fillers 
Or,  if  you  wish,  ask  for  our  General  Catalog,  describing  the  entire  Case 
line.   It  is  free. 


Write 
Today 
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''The  modern  idea  of  teaching  suc- 
cessfully contemplates  the  laboratory 
method.  In  most  of  the  states  the  great 
laboratory — the  Experiment  Station — 
is  closely  allied,  and  run  in  connection 
with  the  agricultural  department  of  the 
State  University  thereby  giving  to  the 
student  of  agriculture  in  the  university 
the  advantage  of  the  agricultural  expe- 
riments conducted  at  the  Experiment 
Station.  Under  the  present  system  in 
Ohio  in  order  to  conduct  a  high  grade 
agricultural  college  it  is  necessary  to 
carry  on  work  at  the  university  similar 
to  that  being  done  at  Wooster.  This 
involves  a  large  waste  and  a  needless 
duplication.  The  work  should  be  trans- 
ferred ultimately  to  Columbus  in  order 
to  obtain  maximum  returns  for  the 
money  and  effort  expended  along  this 
line.  In  view  of  these  facts  I  am  rec- 
ommending that  no  further  additions 
and  betterments  be  made  at  Wooster 
and  I  recommend  strongly  that  the  Gen- 
eral Assembly  consider  the  advisability 
of  transferring  the  work  now  being 
done  at  the  Experiment  Station  and 
consolidate  it  with  the  agircultural  col- 
lege work. ' ' 

It  would  indeed  be  very  convenient 
if  "the  great  laboratory,  the  Experi- 
ment Station,"  could  be  displayed  on 
the  University  campus;  but  by  the  time 
its  more  than  3,000  plots,  mostly  one- 
tenth  acre  in  size,  with  their  attached 
soils  and  subsoils— the  silty  Wooster 


ANNUAL  TRIP  TO  WASHINGTON. 

President  Wilson,  Herbert  Hoover, 
Senators  Pomerene  and  Harding  and 
others  will  address  the  500  corn  prize 
winners  on  the  sixth  annual  corn  boys' 
tour  to  Washington  and  New  York 
which  starts  December  3. 

Eeservations  are  being  made  for  an- 
other 500  who  may  wish  to  accompany 
the  winners  on  this  sight  seeing  trip 
thru  the  East.  The  estimated  cost  for 
the  additional  500  is  $60  each. 

The  winners  will  visit  Washington, 


loam ;  the  Volusia  types  of  the  Cuya- 
hoga, Mahoning  and  Trumbull  county 
farms;  the  partially  reformed  black 
swamp  of  Paulding  county;  the  differ- 
ent types  of  Miami  soils  of  the  Miami, 
Montgomery,  Madison  and  Hamilton 
county  farms;  the  impoverished  Cler- 
mont soil;  the  rolling  hills  of  Meigs, 
Washington  and  Belmont  counties  were 
spread  over  that  campus,  I  fear  there 
would  be  no  room  left  for  students,  es- 
pecially as  these  plots  comprise  only  a 
part  of  this  great  laboratory,  for  on  all 
these  farms  the  land  not  under  plot 
work  is  occupied  by  field  work  which  is 
of  importance  only  second  to  that  of 
the  plots. 

Fortunately  the  legislature  had  a 
finance  committee  and  the  state  had  a 
governor  whose  horizons  were  wide, 
and  the  reply  to  this  recommendation 
was  an  increase  in  the  appropriations 
for  the  station's  work. 

The  mountain  cannot  come  to  Ma- 
homet, but  Mahomet  can  come  to  the 
mountain,  and  the  student  who  wishes 
to  study  the  work  of  the  Ohio  Agri- 
cultural Experiment  Station  will  re- 
ceive a  most  cordial  welcome  and  every 
assistance  that  the  Station  staff  can 
give  him. 


Mt.  Vernon  and  New  York  with  cruises 
on  the  Potomac,  the  Hudson  and  New 
York  Harbor.  On  Friday  evening,  De- 
cember 7,  all  will  leave  New  York  for 
their  homes  in  the  Buckeye  state. 


SADDLE  AND  SIRLOIN  CLUB. 

Beginning  its  twelfth  year  as  the  offi- 
cial organization  of  the  department  of 
animal  husbandry,  the  Saddle  and  Sir- 
loin Club  elected  the  following  officers : 
Ralph  Richardson,  president;  Charles 
Sprague,  vice-president;  Don  Drake, 
secretary;  Guy  Jump,  treasurer. 
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Good  Warm  Sweaters,  Gloves 
Mufflers  and  Underwear 

FOR  THE  CHILL  OF  AUTUMN. 

THE  H.  K.  SMITH  CO. 


15th  and  High 


nth  and  High 


5th  and  High 
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HENNICK'S 


The  one  place  around 
the  campus  where  you 

nn  \Tcn'/^^rn\T  n'D\j^  can  get  good  things  to 
CON  FE  CTION  ERY  eat  and  drink. 


HAVE  YOU  RENEWED  YOUR  SUBSCRIPTION 
TO  THE  AGRICULTURAL  STUDENT  YET? 


■  iiigiMiiiiii  iiiiiiM 
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Mil  nil  nil  III  ■■■III  null  iiiiiiiii 
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PROF.  W.  J.  RADER'S 
Private  Academies  of  Dancing 

NEIL  AVE.  ACADEMY 
647  Neil  Ave.     Phones:    Citz.  4431;    M.  6189. 

Beginners'  Classes  Tuesday  evening,  Nov.   13th,  and 
Friday  evening,  Nov.  23rd. 

Advance  class  Monday  evening. 
Reception  Night  Thursday  evening. 
Reception  Night  Saturday  evening  (front  hall). 

NEIL  AVE.  PAVILION 

Open  Tuesday,  Friday  and  Saturday  evenings. 

OAK  STREET  ACADEMY 
827  Oak  St. 

Citz.  Phone  4431;  Res.  Phones:  Citz.  4431;  M.  6189 

A  strictly  private  place  for  Club  Dances  and  Private 
Classes  that  organize  for  special  instructions. 

TUITION: 

Gentlemen,  per  term  of  10  lessons   $5.00 

Ladies,  per  term  of  10  lessons   5.00 

Private  lessons,  $1.00;   six  for   5.00 

Tuition  can  be  paid  $1.00  per  week  until  paid. 
Private  lessons  can  be  had  afternoon  or  evenings. 
The   Waltz,  Two-Step   and  the  late  modern  dances 
Dance  Correctly.        taught  in  one  term. 


□ 
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A  G.  McCall,  '00,  who  was  formerly 
professor  of  agronomy  at  Ohio  State 
University,  is  now  located  at  College 
Park,  Maryland,  where  he  is  connected 
with  the  Maryland  Experiment  Station. 
He  is  also  doing  lecture  work  in  the 
Johns  Hopkins  University. 

Leland  E.  Call,  '06,  is  professor  of 
soils  in  the  Kansas  Agricultural  College 
at  Manhattan,  Kansas. 

Earl  C.  Sleeth,  M.  A.,  '17,  is  county 
agent  in  Cuyahoga  County,  Ohio. 

Robert  M.  Salter,  '13,  is  professor  of 
soils  in  the  college  of  agriculture  at 
Morgantown,  West  Virginia. 

John  Bard,  '15,  is  farming  near  Ger- 
ard, Ohio. 

Ira  Beerbower,  '15,  is  on  a  farm  near 
Hicksville,  Ohio. 

Olen  A.  Boger,  '15,  is  with  the  John 
Wildi  Evaporating  Milk  Company  at 
Lewisburg,  Pennsylvania. 

Reginald  C.  CoUison,  '08,  is  an  assist- 
ant in  soil  investigations  at  the  New 
York  Agricultural  Experiment  Station 
at  Geneva,  New  York. 

Burns  L.  Childs,  '15,  is  engaged  in 
general  and  tobacco  farming  near  West 
Middletown,  Ohio. 

Clarence  A.  Dawson,  '15,  is  doing 
missionary  work  in  connection  with  the 
teaching  of  agriculture  in  the  Christian 
College  at  Allahabad,  India. 

Stanley  E.  Collison,  '08,  is  a  soil  chem- 
ist in  the  Florida  Agricultural  Experi- 
ment Station  at  Gainesville,  Florida. 


Carl  W.  Farison,  '15,  is  farming  near 
Napoleon,  Ohio. 

Aaron  F,  Head,  '16,  who  was  for- 
merly with  the  department  of  soils  in 
the  Michigan  Agricultural  College  is 
now  stationed  at  Sackett's  Harbor, 
Madison  Barracks,  New  York. 

H.  Wayne  Palmer,  '16,  formerly  a 
graduate  assistant  in  the  department  of 
agricultural  chemistry,  is  now  teaching 
science  in  the  high  school  at  Middle- 
bourne,  West  Virginia. 

Lawrence  Buckley,  '17,  was  married 
to  Miss  Marie  Kintner  of  Columbus  and 
they  will  reside  in  West  Park  near 
Cleveland  where  Mr.  Buckley  is  engaged 
as  a  horticulturist. 

Robert  Fleming,  '15,  is  teaching  ag- 
riculture in  a  high  school  at  Youngs- 
town,  Ohio. 

Oliver  Gossard,  '15,  is  an  assistant  in 
the  department  of  soils  at  the  Ohio  Ag- 
ricultural Experiment  Station  at  Woos- 
ter. 

Ernest  R.  Hoftyzer,  '15,  formerly 
with  The  Cleveland  Press  is  now  at  Fort 
Benjamin  Harrison  in  the  training 
camp. 

Hulda  Horst,  '15,  and  Charlotte  John- 
son, '15,  are  both  instructors  in  home 
economics  in  the  extension  department 
of  the  Ohio  State  University. 

Clifford  H.  Moss,  '15,  is  farming  near 
Westerville,  Ohio. 

Walter  A.  Alexander,  '16,  is  teaching 
agriculture  in  the  Western  Reserve 
Academy  at  Hudson,  Ohio. 

Douglas  E.  Pickens,  '15,  is  farming 
near  Ripley,  Ohio. 

Glenn  G.  Roberts,  '15,  is  engaged  in 
farming  at  Findlay,  Ohio. 

Leo  L.  Rummell,  '15,  is  in  charge  of 
the  editorial  work  at  the  Ohio  Agricul- 
tural Experiment  Station.  Mr.  Rum- 
mel  was  editor  of  The  Agricultural  Stu- 
dent during  his  senior  year  in  school. 
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The  Season  of 
Goodness 
Is  Here 


THANKSGIVING,  that  period  of  good  things  for  the  inner 
man,  also  demands  good  things  for  the  outer  man — that 
is  where  we  come  in. 

Better  order  that  Thanksgiving  suit  now,  and  number  it 
among  the  things  you  have  to  be  thankful  for. 


Sraibg,     ''Ba-mf^nrnf  Sailor 


1541-3  NORTH  HIGH  ST. 


CITIZENS  16796 


1 


J 


HIGH  ST.  AND  EUCLID  AVE.,  5  Minutes*  Walk  from  O.  S.  U. 

Dancing  Every  Thursday  Evening. 
Special  Beginners'  Class  to  finish  be- 
fore the  Holidays  will  organize  Mon- 
day evening,  Nov.  12th. 


Tuition:  Gentlemen,  per  term  of  10  lessons,  $5.00;  La- 
dies, per  term  of  10  lessons,  $4.00. 

Business  and  Res.  Phones:  Auto  16985;  Bell,  N.  1759. 

Private  lessons  can  be  had  any  hour,  morning,  after- 
noon or  evening:  Single  lessons,  $1;  Term  of  Six,  $5. 


WE  GUARANTEE  TO  TEACH  YOU  TO  DANCE  IN  ONE  TERM  OF  PRIVATE 

OR  CLASS  LESSONS. 
Academy  can  be  secured  for  Private  Parties,  Fraternity  Hops,  Card  Parties,  Etc. 


f  rot  B.  J.  terr 
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NOVEMBER  NEWS  FOR  SCHOOL  AND  FARM 


JUDaiNG  CONTESTS. 

Missouri's  team  composed  of  M.  R. 
Dunn,  Otto  Schaefer  and  D.  V.  Atkeson 
won  the  sweepstakes  at  the  annual  stu- 
dents' judging  contest  held  at  the  Na- 
tional Dairy  Show,  Columbus,  October 
18  to  27.  Iowa  State  College  placed 
second,  Nebraska  University  third. 
Ohio  State  University  ranked  twelfth. 

M.  R.  Dunn  won  the  De  Laval  schol- 
arship of  $400  and  was  high  man  in  the 
contest.  C.  A.  Marsh  of  the  Iowa  State 
College  was  second  high  man  and  Otto 
Schaefer  of  the  Missouri  team  third. 

The  University  of  Nebraska  was 
awarded  the  Holstein-Friesian  cup  be- 
ing the  highest  team  in  the  judging  of 
that  breed.  J.  R.  Shepherd  of  Ne- 
braska received  the  Holstein  scholar- 
ship. 

The  Jersey  cup  was  awarded  to  Mis- 
souri ;  they  also  won  the  Iowa  Dairy 
Separator  scholarship  and  loving  cups 


from  the  National  Dairy  Association. 
The  Iowa  State  College  took  the  loving 
cup  offered  by  the  J.  B.  Ford  Company 
for  having  the  second  highest  team  in 
the  contest. 

The  South  Dakota  State  College  team 
won  the  J.  Gr.  Cherry  Company  cup  for 
the  highest  team  in  judging  butter  and 
the  J.  B.  Ford  Company  cup  for  judg- 
ing market  milk  at  the  National  Dairy 
Show.  The  Hoard's  Dairyman  cup  for 
cheese  judging  went  to  the  University 
of  Nebraska. 

The  men  receiving  gold  medals  from 
the  National  Dairy  Show  Association  on 
judging  of  all  dairy  products  were :  A. 
Miller  and  A.  Tompkins  of  the  South 
Dakota  State  College,  Eli  Duncombe 
and  J.  R.  Shepherd  of  the  University 
of  Nebraska  and  D.  S.  Kocheiser  of  the 
Ohio  State  University. 

South  Dakota  stood  first  on  all  prod- 
ucts, University  of  Nebraska  was  sec- 


Stock-Judging  Team  From  Ohio  State 

Reading  from  right  to  left:  Ralph  Richardson,   Fleming  Burbank,   Ralph  .Neher  and 

Coach  Schuyler  M.  Salisbury 
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ME  RIDEL  FARM  DUROCS 

THE  POPULAR  KIND 

It  took  good  sows  and  good  boars  to  produce  them.  They  came  from  an- 
cestors of  the  big  type.  Those  smooth  quick  feeders  with  strength,  big  bone 
and  good  action.  Capable  of  doing  their  own  harvesting  for  a  large  part  of 
food  from  blue  grass,  clover  and  alfalfa  pastures. 

Always  Glad  to  See  You. 

MERIDEL  FARM,  BLACK  LICK,  OHIO 

On  East  Broad  Street  Nine  and  One-Half  Miles  East  of  Columbus,  Ohio. 
Where  Good  Sows  and  Good  Boars  Meet. 


IF  YOU  HAVE  YOUR  PHOTO  MADE  BY 


THE  OLD  yy  /.^y ^^^^i^Z^(^^^^<^^         STATE  & 

RELIABLE  '  AJ.^imca^^'-^^  ^      \{\Q.\i  STS. 

^^*«:ss5=^  COLUMBUS.O. 
IT  WILL  ALWAYS  BE  BETTER. 

Our  photos  are  the  most  durable.    We  excel  in  the  large  variety  of 
Exclusive  Styles  and  Artistic  Finish. 
SPECIAL  RATES  TO  ALL  UNIVERSITY  STUDENTS. 


1 1 1 1 1 1 1  i  1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 H 1  n  1 1 1 1 E 
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Emerson  Academy  of  Dancing 

HIGH  AND  WARREN 
extends  to  the  students  of  Ohio  State  University 
and  their  friends  a  most  cordial  invitation  to  at- 
tend the  Friday  evening  dancing  parties  given  for 
their  pleasure  and  to  enjoy  the  teachings  of  this 
select  school. 

CALENDAR  FOR  1917-1918 

Class  Nights — Adults,  every  Monday,  Wednes- 
day and  Thursday  evenings,  also  Monday  afternoon 
at  3  o'clock  and  Friday  at  6:30. 

Assembly  Nights  every  Tuesday,  Friday  and  Sat- 
urday evenings.    Orchestra  music. 
Friday  evenings  for  young  folks. 
Private  lessons  by  apopintment. 
Children's  Class — Seven  to  15  years  of  age,  every 
Saturday  afternoon   beginning  October  6th,  at  2 
o'clock. 

Information  given  cheerfully  by  phone. 
Citz.  11958— N.  8682,  N.  5902, 
ATTEND  YOUNG  FOLKS'  ASSEMBLY  EVERY 
FRIDAY  EVENING. 
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I  Don  t  Buy  | 

\  an    expensive    Overcoat.    We  i 

\  will  make    from    your    Long  e 

\  Coat  or  Balmacan  an  up-to-  E 

E  date  i 

Trench 
Belter  I 


1666  NORTH  HIGH 
At  Twelfth  Ave. 


i  You'll  be  satisfied  v^ith  our 
E     Dry  Cleaning.  Also  the  charge. 


ond  and  Ohio  State  University  was 
third.  D.  S.  Kocheiser,  a  junior  in  the 
college  of  agriculture,  was  the  highest 
man  in  the  judging  of  market  milk. 


SEVENTH  ANNUAL  APPLE  SHOW. 

Under  the  auspices  of  the  Plorticul- 
tural  Society,  the  seventh  annual  apple 
show  will  be  held  in  the  Horticultural 
and  Forestry  building  on  December  13, 
14  and  15.  The  show  has  grown  in  size 
and  importance  until  it  is  regarded  as 
one  of  the  best  in  the  state.  All  of  the 
responsibility  and  management  of  the 
affair  rests  upon  the  members  of  the  So- 
ciety which  is  represented  by  the  Apple 
Show  Committee. 

The  name  is  retained  chiefly  because 
of  precedent  but  in  addition  to  the  ap- 
ples, there  are  exhibits  of  flowers,  land- 
scape work,  and  vegetables.  Many 
novel  and  entertaining  as  well  as  prac- 
tical and  educational  displays  are  of- 
fered for  the  benefit  of  the  visitors. 

Students  are  preparing  a  collection 
of  citrus  and  other  tropical  fruits  which 
will  be  shipped  from  Florida  and  Cuba 
in  time  for  the  show.  An  apple  pie- 
baking  contest  will  be  held  for  the 
home  economics  students.  The  green- 
houses will  be  open  to  visitors  and  an 
attendant  will  be  in  charge  to  answer 
questions.  Cider  and  home  made 
candy  will  be  on  sale  at  all  times. 
Bees  Avill  form  an  interesting  part  of 
an  exhibit  which  is  being  planned  for 
the  instruction  of  all. 

Many  wonder  how  such  a  large  un- 
dertaking is  financed  when  no  admis- 
sion is  charged.  Cash  donations  are 
solicited  from  the  students  in  horticul- 
ture, goods  are  donated  for  premiums  by 
those  in  the  horticultural  business  and 
advertising  space  is  sold  in  the  premium 
list,  but  the  main  source  of  revenue  is 
the    products    which    are  exhibited. 
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Free! 


A  50-gallon  barrel 
of  Scalecide  free  to 
any  any  one  who 
will  suggest  a  fairer 
guarantee  than  that 
given  below. 

^  "SCALECIDE" 

As  proofofour  confidence  and  to  strength- 
en yours,  we  will  make  the  following 
proposition  to  any  fruitgrower  of  average 
honesty  and  veracity: 

Divide  your  orchard  in  half,  no  matter  how  large 
or  small.  Spray  one-half  with  "SCALECIDE", 
and  the  other  with  Lime-Sulfur  for  three  years, 
everything  elsebeing  equal.  If  at  the  end  of  that 
time,  three  disinterested  fruit  growers  say  that 
the  part  sprayed  with  "SCALECIDE"  is  not  m 
every  way  better  than  that  sprayed  with  Lime- 
Sulfur,  we  will  return  you  the  money  you  paid 
us  for  the  "SCALECIDE". 

Send  for  new  free  booklet, 
"  Profits  in  Fall  Spraying". 

B.  G.  Pratt  Co.,  M'f'g  Chemists 

.    50  Church  St.   Dept.  50       New  York 


These  become  the  property  of  the  So- 
ciety and  are  sold  at  auction  on  the 
evening"  of  the  last  day.  Part  of  the 
cash  and  the  whole  of  the  donated  arti- 
cles such  as  spray  materials,  nozzles, 
fertilizers  and  ladders  are  used  as  pre- 
miums. 

There  are  two  general  divisions  in 
the  list  of  prizes :  students  are  placed  in 
one  group  and  commercial  exhibitors  in 
another.  This  helps  to  enliven  the  com- 
petition and  distributes  the  premiums. 

H.  J.  Euetenik  is  chairman  of  the 
■committee  and  all  communications 
should  be  addressed  to  him  in  care  of 
the  Department  of  Horticulture  at  the 
Ohio  State  University. 


PROFESSOR  RESIGNS. 

Professor  Vernon  H.  Davis  of  the  de- 
partment of  horticulture  who  was  busi- 
ness manager  of  the  Agricultural  Stu- 
dent for  four  years,  has  resigned  from 
the-  instructional  force  of  the  Univer- 
sity. Mr.  Davis  has  been  named  direc- 
tor of  the  new  state  bureau  of  markets 
which  was  created  by  the  last  legisla- 
tive session.  His  duties  will  consist  in 
bringing  about  a  closer  cooperation  be- 
tween producers  and  consumers. 

TOWNSHEND  ELECTS  OFFICERS. 

Townshend  Agricultural  Society 
elected  the  following  officers  for  the 
present  semester:  Melby  W.  Brady, 
president ;  R.  C.  Fisher,  vice-presi- 
dent ;  Wallace  L.  Hammond,  secretary ; 
George  F.  J ohnson,  treasurer ;  Carl  R. 
Arnold,  censor;  Volney  G.  Applegate, 
critic ;  Sanford  G.  Price,  sergeant-at- 
arms.  Reed  L.  Kennedy,  Marion  V. 
Bailey  and  Lester  N.  Geiger,  form  the 
executive  committee. 

John  E.  Hull,  '17,  received  a  commis- 
sion as  second  lieutenant  in  the  regular 
army,  in  the  cavalry  division. 


A  Great  Money  Maker 

Spread  ground  limestone  on  your  land  and 
double  your  crops.  Lime  liberates  other 
plant  foods,  and  this  new  supply  of  food 
Is  necessary  because  every  crop  harvested 
decreases  the  supply  of  LIME  in  your  soil. 

Reduces  big  rocks  to  dust  at  the  rate  of 
1  to  7  tons  per  hour.  Simply  belt  it  to 
your  engine.  As  easily  moved  as  a  farm 
wagon.  For  all  sized  engines.  Can  also 
be  used  for  crushing  rock  for  Concrete  and 
Road  work.    Simple  to  operate 


Write  today  for  36 
Page  Catalog  and 
special  proposition 

THE  JEFFREY 
MFG.  CO. 

507    N.    Fourth  St.,. 
Columbus,  Ohio  , 
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Why 
31,500 
Farmers 
Breed  Jerseys 

OVER  31,500 
people  in  the  United 
States  own  and  breed  pure 
bred  registered  Jersey  cat- 
tle, making  them  the  most  popu- 
lar of  all  breeds.  These  dairymen 
have  found  Jerseys  the  most  econom- 
ical producers  of  butter  fat  and  solids. 
In  testing  associationsjerseys  headthe 
list  for  net  profit  produced.  Jersey  milk 
averages  5.36%— highest  of  all  breeds. 
Jerseys  combine  beauty  of  line  and 
form  with  persistent  milk  produc- 
tion. Begin  earning  early  and  keep 
it  up  for  many  years.  They're  at 
home  in  all  climates  —  hot  or 
cold — and  thrive  on  all  feeds. 
Jersey  bulls  are  hiprhly  pre- 
potent, often  doubling  herd 
production  in  a  single 
generation. 

A  postal  brings  our 
interesting  book, 
"The  Jersey  Cow 
in  America." 

The  American  Jersey 
Cattle  Club 
399  W.  22 rd  St. 
New  York  City 


Cheap  Land 


Put  your  waste  land  under  cultivation 
cheaply  and  quickly.  Clean  up  the  bad 
spots  with  a 

^^l^jj^  Bush  and 


Bog  Plow 


Does  away  with  hand  labor,  cuts  bogs  and  stump 
land  that  a  moldboard  cannot  touch.  Also  for 
heavy  stubble  and  any  disking.  Two  and  four- 
horse.  Heavy  disks  forged  sharp.  Thousands  in  use. 

Write  for  new  catalog  and  free  book  "The  Soil 
and  Its  Tillage;"  also  for  name  of  nearest  dealer. 

The  Cutaway  Harrow  Company 

105  Main  Street 
Higganum,  Conn. 

Maker  of  the  origi- 
%l  CLARK 
Disk  Har- 
rows and 
Plows. 


BARRACKS  CONSTRUCTION. 

Work  on  the  barracks  group  of  frame 
buildings  is  progressing  rapidly.  The 
group  which  is  loeated  east  of  Robinson 
Laboratory  will  be  made  up  of  two  350- 
foot  sleeping  quarters,  a  headquarters 
building  and  a  school  building.  They 
will  be  one  story  high  and  will  form  a 
hollow  rectangle.  The  machine  gun 
range  is  being  built  west  of  the  shops 
building.  These  buildings  will  accom- 
modate 400  men  and  6  machine  guns. 


SOME  ILLINOIS  RESULTS. 

Roy  C.  Bishop,  county  adviser  of  Liv- 
ingston County  has  published  some  re- 
sults that  were  secured  on  110  farms 
in  that  county  by  the  use  of  different 
fertilizers  under  various  systems  of  soil 
management. 

Untreated  land  yielded  29.3  bushels 
of  corn  per  acre ;  when  manured  the 
yield  was  33  bushels;  this  rose  to  36.4 
with  the  use  of  phosphate  and  40.9  with 
clover  as  a  fertilizer.  Oats  responded 
just  as  well  and  showed  a  gain  of  28.9 
per  cent  where  the  land  was  clovered 
and  treated  with  phosphate.  These  fig- 
ures can  be  applied  to  Ohio  soils  also 
as  is  shown  in  other  places  in  this  issue. 


NEW  EXTENSION  MAN. 

A.  E.  Anderson,  graduate  of  the  Uni- 
versity of  Nebraska  in  1912,  is  the  lat- 
est addition  to  the  extension  depart- 
ment. Upon  his  graduation  he  went  to 
the  farm  but  later  became  a  county 
agent  in  "Wayne  County,  Nebraska.  In 
1914  he  received  the  A.  B.  degree  from 
the  University  of  Nebraska.  He  was 
first  an  assistant  and  later  county  agent 
leader  until  he  came  here  in  August. 
Mr.  Anderson  has  visited  Europe  and 
his  former  experience  should  make  him 
a  valuable  man  as  an  assistant  county 
agent  leader. 
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MOTION  PICTURES. 

H.  M.  Call,  11,  of  the  extension  de- 
partment lias  taken  a  motion  picture 
film  illustrating  hoys'  and  girls'  club 
exhibits  and  the  selection  and  storing 
of  seed  corn.  This  has  alreadj"  been 
shown  in  Lorain  and  Summit  counties. 
These  pictures  can  be  shown  in  country 
schoolhouses  and  grange  halls  by  the 
use  of  a  one  ton  truck  which  generates 
the  lights  and  also  turns  the  films.  In- 
struction is  also  given  in  the  wiring  and 
lighting  of  farm  buildings. 


HOME   ECONOMICS  JOURNALISM 

Because  of  an  increasing  demand  for 
articles  in  farm  papers  and  magazines 
upon  the  subject  of  home  economics, 
the  department  of  journalism  is  offer- 
ing a  new  course  in  that  subject  this 
year.  This  course  is  being  taught  by 
Clarence  ]\I.  Baker,  instructor  in  agri- 
cultural journalism.  The  course  is  not 
original  at  Ohio  State  as  many  western 
colleges  already  have  a  similar  course. 


LATEST  BULLETINS. 

The  following  is  the  latest  list  of 
Farmers'  Bulletins  which  are  published 
by  the  United  States  Department  of 
Agriculture : 

No.  834  Hog  Cholera:  prevention  and 
treatment;  842,  Modern  Methods  of 
Protection  Against  Lightning ;  845,  The 
G^ipsy  ]\Iotli  and  the  Brown-tail  Moth 
and  Their  Control;  850,  How  to  Make 
Cottage  Cheese  on  the  Farm;  851,  The 
House  Fly;  861,  Removal  of  Stains  from 
Clothing  and  Other  Textiles ;  871,  Swine 
Management ;  886,  Harvesting  Soy  Bean 
Seed;  and  900  on  Homemade  Fruit 
Butters. 


Philip  J.  Kimball,  '16,  received  a 
commission  as  first  lieutenant  in  the 
field  artillerv. 


Earlier  Maturity  Results 


FROM   TOWER  SYSTEM 
OF  CULTURE. 

Farmers  familiar  with  the  Tower 
System  of  cultivation  know  the  re- 
sults of  early  maturity  of  the  corn 
which  follows  planting  and  seed-bed 
preparation  as  well  as  culture  ac- 
cording to  the  manufacturer's  direc- 
tions. It  is  great  satisfaction  to  have 
fairly  ripened  corn  before  the  frost. 
This  means  much  better  quality  of 
grain  as  well  as  much  greater  quanti- 
ty in  the  yield.  This  increase  of  value 
in  the  crop  means  enough,  in  an  aver- 
age corn  field,  in  a  single  season,  to 
pa}^  the  cost  of  a  Tower  cultivator. 
One  unfamiliar  with  the  facts  of  ear- 
lier maturity  here  set  forth  should 
take  careful  notice  within  the  corn- 
1    belt  and  thus  verify  the  facts. 


'•These  Corn  Roots  Within  Five  Inches  of 
Surface." 

While  puting  corn  in  the  shock  or 
while  husking  it  the  farmer  may  re- 
flect whether  his  field  has  jaelded  all 
that  he  should  expect.  For  next  sea- 
son he  should  plan  to  make  more 
diligent  stud}'  of  the  Tower  System 
and  the  details  of  using  the  imple- 
ments. 


The  TOWER  system  porrides  earlier 
maturity  of  corn  and  thus  improves 
quality  and  makes  more  money. 


With  the  great  shortage  of  bread- 
stuff it  is  imperative  that  every  far- 
mer make  every  every  effort  ,to  in- 
crease the  quality  and  quantit}^  of 
the  corn.  B}^  the  use  of  our  imple- 
ments there  is  no  doubt  the  farmer 
will  meet  expectations  if  our  direc- 
tions are  carefully  followed.  If  you 
are  in  doubt  write  us  for  our  in- 
structive literature. 

TheJ.D.Tower&SonsGo. 

MENDOTA  ILLINOIS. 

(Original   manufacturers   of  surface 
cultivators.) 
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John  M.  Snow,  '15,  is  farming  near 
Boston,  Ohio. 

Henry  L.  Wenner,  '15,  is  farming  at 
Carey,  Ohio. 

Virgil  L.  Overholt,  '15,  who  has  been 
employed  as  an  agricultural  engineer- 
ing specialist  in  the  extension  depart- 
ment, has  been  drafted  into  the  army 
which  is  in  camp  at  Chillicothc. 

W.  G-.  Smith,  '14,  who  has  been  farm- 
ing near  Spiceland,  Indiana,  has  been 
drafted  into  the  service. 

"Walter  D.  Will,  '16,  who  taught  in  a 
high  school  at  New  Lexington,  Ohio, 
last  year  is  now  assistant  director  of 
the  Young  Men's  Christian  Association 
in  Columbus. 

Robert  R.  Barker,  '16,  who  has  been 
an  assistant  in  the  department  of  chem- 
istry at  the  Ohio  Agricultural  Experi- 
ment Station,  has  been  transferred  to 
the  department  of  farm  management  to 
take  the  place  of  H.  L.  Andrew. 


W.  S.  Barden,  ex- '18,  has  been 
drafted  into  the  army  and  is  now  sta- 
tioned at  Chillicothe. 

Fred  H.  Hook,  '17,  is  chief  chemist 
for  the  Chillicothe  Bottling  Works  at 
Chillicothe. 

Floyd  W.  Duffee,  '15,  is  teaching  ag- 
ricultural engineering  in  the  Connecti- 
cut State  College  at  Storrs,  Conn. 

James  F.  Walker,  '14,  is  managing  a 
farm  and  teaching  agriculture  at  the 
Westtown  Boarding  School  at  West- 
town,  Pennsylvania. 

Arthur  C.  Brookley,  '12,  is  teaching 
agriculture  in  the  high  school  at  Har- 
vey, Illinois.  He  intends  to  give  a 
three  months'  winter  course  for  far- 
mers this  year.  This  will  include 
courses  in  gardening,  shopwork,  farm 
accounting  and  general  agriculture. 
He  writes  that  he  expects  an  enrollment 
of  at  least  fifty  farmers  from  the  sur- 
rounding township. 


Do  You? 


When  you  wish  to  put  out  a  fire  your  first  thought  is  for  water. 
Likewise  most  dairymen  when  they  smell  a  sour,  musty  milk  can  or 
other  milk  container,  or  wish  to  wash  any  dairy  utensil  or  machine, 
they  at  once  think  of 


Indian  in  Circle 


In  Every  Package 


They  know  it  cleans  clean,  that  it  sweetens  and 
freshens  sour  and  stale  places  as  easily  as  water  puts 
out  the  fire. 


If  you  are  not  one  of  the  great  number  of  Wyandotte  Dairyman's 
Cleaner  and  Cleanser  users  it  will  pay  you  to  investigate  the  efficiency 
an  deconomy  of  this  unusual  dairy  cleaner.  Order  from  your  supply 
house.    It  Cleans  Clean. 

The  J.  B.  Ford  Co.,  Sole  Mfrs.,  Wyandotte,  Mich. 
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FRESHMEN  WITHOUT  UNIFORMS 

Because  of  an  uncertainty  in  tlie  plans 
of  the  government  and  also  a  lack  of 
uniforms  for  the  draft  army  the  fresh- 
men are  drilling  without  uniforms. 
This  is  a  peculiar  sight  to  those  who 
have  always  watched  the  first-year  men 
drill  in  uniforms,  especially  when  they 
are  compared  with  the  aviators  in 
khaki.  No  statements  have  been  made 
as  to  how  long  this  may  continue. 


A  MISTAKE. 

The  article  which  was  published  in 
the  October  issue  and  credited  to  Wen- 
dell P.  Miller  was  not  written  by  him 
but  by  Mr.  George  L.  Brown  of  New 
Lexington,  who  graduated  from  the  col- 
lege of  agriculture  last  June. 


Ralph  M.  Mork,  ex- '17,  has  received 
a  commission  as  second  lieutenant  in 
the  infantrv. 


Jm\i  Mill  nil  II I  nil  II I  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[7| 

1  Highest  Winning  Butter  Is  Colored  | 
1  THE  RICH  GOLDEN  JUNE  SHADE  I 


 BY  

Chr.  Hansen's  Danish 
Butter  Color 

The  Color  that  does  not  affect  the 
Finest  Flavor  or  Aroma  of  first- 
class  butter. 

Chr.  Hansen's  Laboratory,  Inc.,  are 
also  headquarters  for: 

Rennet  Extract  and  Pepsin  substi- 
tutes for  same,  Rennet  Tablets  and 
Cheese  Color  Tablets,  Liquid  Cheese 
Color,  Lactic  Ferment  Culture,  etc. 

Chr.  Hansen's  Laboratory,  Inc. 

LITTLE  FALLS,  N.  Y. 
Western  Office,  Milwaukee,  Wis. 
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Attend  the 

OHIO  STATE  UNIVERSITY  APPLE  SHOW 
December  13th,  14th  and  15th 
Horticultural  and  Forestry  Building 

E.  S.  ALBAUGH  m^^^^^r^^i^ap 


Manufacturing  Jeweler 

TWENTY-TWO  EAST  GAY  STREET 


FRATERNITY  &  CLASS  PINS 
LODGE  EMBLEMS. 

Automatic  Phone  8017 


BLACKWOOD,  GREEN  &  GO. 

HARDWARE 

ilillllllllilllllllllllllilMIIIIIIIIIIIIIIIII 

Furnaces,  Stoves  and  Kitchen  Furnish- 
ing Goods 
Slate  and  Metal  Roofing 
Auto  Repairing 
624  N.  HIGH  ST.      COLUMBUS,  O. 


Made  from  Apollo -Keystone 

Copper  Steel  Galvanized  Sheets, 

the  most  durable,  rust -resisting 

sheets  manufactured. 

These  sheets  are  unequaled  for  Silos, 
Culverts.Tanks,  Roofing,  Siding  and  all  forms  of  ex- 
posed metal  work.  Look  for  the  Keystone  added 
to  brand.   Send  for  our  "Better  Buildings' '  booklet. 

AMERICAN  SHEET  AND  TIN  PLATE  CO.,  Pittsburgh,  Pa. 


190 


The  Agricultural  Student 


No  Better  Clothes  than  Mendel's 
at  Any  Price 

Suits  Made  and  Guaranteed  to  Fit  From  $18  to  $40. 

MENDEL,  The  Tailor 

545  N.  HIGH  ST.,  4  Doors  South  of  Goodale  St.   Usual  Prices  Prevail. 


Marzetti  Restaurant 

1548  NORTH  HIGH  STREET 

WE  BAKE  OUR  OWN  PIES  • 

SHORT  ORDERS  OUR  SPECIALTY 


COLVMBVS,  OHIO. 
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SUCRENE  FEEDS 

Bring  Better  Results  at  Less  Cost 

Help  win  the  war!  Your  grain  made  into  bread  goes  much 
farther  to  feed  Uncle  Sam's  army  than  when  made  into  meat  or 
dairy  products— and  it  brings  you  better  profits. 

Sucrene  Feeds  take  the  place  of  nearly  all  grain  feeds.  They 
are  composed  of  materials  known  to  possess  high  feeding  value 
in  protein,  fat,  carbohydrates,  minerals,  etc.  Tested,  proven  and 
positively  guaranteed  in  quality,  and  cost  you  less  than  any  good 
ration  you  can  mix  yourself. 


Sucrene  Dairy  Feed  the  Leader  iz!Zj> 


Stop  making  milk  at  a  loss.  Sucrene  Dairy  Feed  produces  more 
milk  at  less  cost  than  other  feeds.    Here's  the  proof: 

Thos.  Y.  Hackett,  one  of  the  biggest  dairymen  in  Salem  County, 
N.  J.,  writes:  "I  can  honestly  say  that  Sucrene  has  made  me  more 
money  than  any  feed  I  ever  bought.  It  produces  larger  quantities  of 
milk  at  low  cost,  to  say  nothing  of  keeping  the  stock  in  best  of  health." 

Cows  enjoy  Sucrene  Dairy  Feed  because  of  the  molasses  and 
well-balanced  variety  of  clean,  wholesome  grain  products  it  contains. 

Why  use  corn  worth  $50  per  ton  or  more, 
when  you  can  buy  a  standard,  ready-mixed  feed 
for  less  money  and  get  better  results  because  it  is  a 
scientifically  balanced  feed  of  guaranteed  uniform 
quality? 

Try  Sucrene  Dairy  Feed.  Order  a  ton  from  your 
dealer.  If  he  does  not  handle  it,  write  us  his  name 
and  we  will  see  that  you  are  supplied. 

Fill  out  and  mail  us  the  coupon  today.  Check 
the  feeds  in  which  you  are  interested. 

American  Milling  Co. 

Dept.  21  Peoria,  Illinois 

(76  Years  Jlmerica's  Leading  Mixed  Feed  Specialists) 


Please  send  me  illustrated  literature  on 
feeds  checked  below:  (21) 

□  Sucrene  Dairy  Feed 

□  Sucrene  Calf  Meal 

□  Sucrene  Hog  Meal 

□  Sucrene  Poultry  Mash 

□  Amco  Fat  Maker  for  steers 

□  Amco  Dairy  Feed 

My  dealer's  name  

P.  O  „  „  

My  name  „  

P.  O  


.Staie. 


.State. 


Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 
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This  man  put  up  a  greenhouse  near  a  canning  factory.    Half  the  year  he  raised  tomato 
plants  for  tlie  farmers.    The  other  half  grew  flowers.    Isn't  there  a 
hunch  in  it  for  you? 

A  "PLANTED"  MINE 
THE  KIND  THAT  PAYS  YOU 
TO  PAY  FOR 


TN  ,the  so-called  "good  old  mining 
days,"  the  wolves  of  the  mining 
business  used  to  lure  the  money  bags 
from  unsuspecting  tenderfoots,  by 
unexpectedly  striking  gold  in  worth- 
less holes.  Gold  that  was  previously 
carefully  placed  there  by  them. 

To  sell  such  "planted"  mines  was 
a   most   profitable  transaction. 

But  we  have  a  mine  planting  plan 
that  has  that  beaten  to  a  stand-still. 
Beaten  because  it's  a  fair  and  square 
planting. 

A  planting  where  you  ,turn  dirt  into 
gold  nuggets. 


A  plenting  where  instead  of  plant- 
ing once  a  season  and  getting  one 
crop,  you  plant  four  plantings  and 
get  four  crop  profits. 

We  have  neither  mines  nor  land  to 
sell. 

Our  business  is  building  green- 
houses. With  them  you  can  open  a 
mine  practicall}''  anywhere  and  strike 
gold. 

This  may  seem  like  wind  fanning 
talk.  But  facts  and  figures  talk.  We 
have  some  figure  facts  on  intensive 
farming  under  glass,  that  will  set  you 
thinking. 


'ofC&BtmihamlS. 


Builders  of  Grenhouses  and  Conservatories 


NEW  YORK, 
42nd  St.  Building 
DETROIT 
Book  Building. 

TORONTO. 
Royal  Bank  Buildinj 


SALES  OFFICES 

BOSTON, 
Tremont  Building. 

ROCHESTER, 
Granite  Building. 
CHICAGO, 
Continental  and  Commercial 
Bank  Building. 
FACTORIES 
:rvington,  N.  Y.  Des  Plaines, 

St.  Catherines,  Canada. 


PHILADELPHIA, 
Widener  Building. 

CLEVELAND, 
Swetland  Building. 
MONTREAL. 
Transportation  Buildinj 


111. 


